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ABSTRACT

Objective: To investigate if knowledge of resting energy expenditure (REE) results will
support reductions in body weight and body fat in active duty Air Force personnel.
Design: A 90-day randomized controlled clinical trial.
-Subjects/Setting: 76 young adults with BMI: 25.2-36.2, enrolled in a Weight and Body
Fat Management program.

Statistical Analysis: Descriptives, 2-sample t-tests, multiple linear regression, and
ANOVA for mean differences between groups and time; regression diagnostics for
repeated measures of REE.

Results: A subgroup analysis showed that the mean (SD) weight loss of participants in
the REE group was greater than the control group: —4;26 (3.32) kg versus —1.78 (3.20) kg
respectively (p<0.02). Changes in body fat percent, cholesterol, LDL-C and triglycerides
were not significantly different by treatment group over time.

Conclusions: Knowledge of REE results during weight loss promoted significantly more

weight loss than usual education.




CHAPTER I: INTRODUCTION

STATEMENT OF THE PROBLEM

The prevalence of overweight and obesity is rising in the US population. Thiﬁy—
four percent of the US population is overweight and 30.9 percent is obese (Flegal, 2002).
The current epidemic of overweight and obesity in the US is also apparent among Air

Force personnel. The prevalence of overweight and obese members is estimated at 46%

and 8% respectively (Ellin, 2002). The direct costs (increased medical caré) and indirect
costs (lost workdays) of excess body weight are high among active duty Air Force
personnel. These body weight attributable costs were estimated at $19.3 million per year
for direct costs and $3.5 million per year for indirect costs (Weight Management, 2003).

Active duty Air Force personnel are required to meet body weight and fat
standards or they may be administrativelsr discharged from military service. The Air
Force provides a unique environment to study weight changes in that military members
have access to medical providers to provide weight control education and there are both
incentives and consequences for body weight and fat changes. However there is also the
potential for inappropriate weight loss practices related to the desire to meet body weight
and fat standards to avoid discharge (Weight Management, 2003).

The purpose of fitness and body composition standards is to select and maintain
the individuals that are best suifed to the physical requirements of military service. This
is based on the assumption that “proper body weight and composition supports good

health, physical fitness, and appropriate military appearance” (Atkinson, 2003). During
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2001, 486 active duty Air Force personnel (333 males and 153 females) were discharged
from military service for failure to meet weight and body fat standards (Weight
Management, 2003). These separations resulted in monetary costs to the Air Force in the
form of severance pay and additional costs to recruit and train replacements. These costs
were estimated at $32.4 million for fiscal yeai' 2001 (Ellin, 2002). The ultimate géal of
this study was to increase the overall percentage of military individuals who meet and

maintain body weight and body fat standards.

DEFINITION OF KEY TERMS

Total Energy Expehditure (TEE):

The total of all energy expended during a 24-hour day. This is the sﬁmmation of
all oxidative processes in the body. TEE consists of three components including the
resting energy expenditure (about 60-75% of TEE), thermic effect pf feeding (about 10%
of TEE), and energy expended in physical activity (usually 15-30% of TEE but highly

variable) (Coulston, 2001 & Stipanuk, 2000).

Basal Metabolic Rate (BMR):

The minimal amount of energy expended per hour in a thermo-neutral
environment at complete physical and mental rest with at least a 12-hour fast (including
caffeine and tobacco). It represents the energy used by the body for internal mechanical

activities and maintenance of body temperature and is measured in the morning before

any physical activity (Garrel, 1996 & Coulston, 2001).
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Basal Energy Expenditure (BEE):

BMR multiplied by 24 hours resulting in BEE per 24 hours (Coulston, 2001).

Resting Metabolic Rate (RMR):

If any conditions for BMR are not met, the measured energy expenditure is
termed RMR. RMR can be measured under less strict conditions that do not meet the
precise definition of “basal energy.” RMR is resting energy expended per hour. It is
typically 5-15% greater than BMR and the difference is RMR includes the energy cost of
arousal (increased brain activity and sustaining posture with muscle tone) and may

include some thermic effects of food (Garrel, 1996 & Coulston, 2001 & Stipanuk, 2000).

Resting Energy Expenditure (REE):

RMR multiplied by 24 hours resulting in REE per 24 hours. REE that is

determined by indirect calorimetry is the best indicator of total energy expenditure

(Mifflin, 1990).

Usual Care:
Usual care for this research study refers to attendance at the Air Force Sensible

Weigh program classes. A full description of these classes is presented in Chapter III:

Methods.
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PURPOSE OF THE STUDY

This study was designed to determine the effectiveness of informing participants
of their measured REE plus provision of usual care versus providing usual care alone for
promoting weight loss in participants in the Air Force Weight and Body Fat Management
Program. Specifically, the purpose of this study was to determine if implementation of
indirect calorimetry to measure REE and providing this information to the participant
resulted in greater reductions in body weight and fat than provision of usual care alone in
a population of active duty Air Force members who exceeded Air Force weight and body
fat standards.

To this researcher’s knowledge, no prior research has examined the effects of
providing measured energy requirement information in addition to usual care on weight
loss among overweight and obese adults. The goal of this research was to fill gaps in
knowledge in this area and to explore the need for additional studies among a larger and
more selective populati(;h. The rationale for this research was that providing more
specific and individualized REE measurement information could potentially empower
individuals toward weight loss. Historically it has been too expensive to measure REE in
most weight loss settings. However, the MedGem ™™ handheld device makes it possible

to introduce measured REE in weight management programs in a cost-effective and

generally convenient manner (Nieman, 2003).
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HYPOTHESES

As compared to the group that receives usual care, the group receiving usual care
plus measured REE will have:
1. Significantly reduced weight and body mass index (BMI) at the end of 2 90-day
intervention.

2. Significantly reduced body fat at the end of a 90-day intervention.

3. Significantly decreased total cholesterol, LDL-C, and triglycerides at the end of a
90-day intervention.
And thus will be more successful in meeting Air Force body weight and fat standards.
| The magnitude of differeﬁces detectable in this research was estimated from
previous Air Force results and a review of literature. Control group data was based on

changes in body weight reported from the Davis-Monthan Air Force Base weight

i ' management program in 2002 (NOMAD database, 2003). In addition, a review of

structured weight loss programs in observational studies, with length of education time

similar to the usual care program (10 to 12 weeks) showed average weight loss of = 8.0

% kg (Anderson, 2001). The degree of differentiation measurable in this research was

} estimated to be as follows. Mean weight change in control group = -3.0 kg (SD=4.0 kg)
compared to intervention group = -6.0 kg. Mean change in BMI in the control group = -

1.0 kg/m?® (SD=1.3 kg/m*) compared to the intervention group: BMI = -2.0 kg/m*. Mean

percent body fat change in the control group = -2.5% (SD=2.6%) compared to

intervention group = -4.5%.
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To this researcher’s knowledge, there are no published data on implementation of
MedGem™ measurement in the context of a weight management program. Therefore
estimates for changes in outcome measures for active duty subjects were somewhat
arbitrary but were based on general intervention effects reported in the literature as well
as the author’s clinical experience in this area. To test our hypothesis, Air Force

members in the Weight and Body Fat Management Program at Davis-Monthan Air Force

Base were selected as the target group.
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CHAPTER II: REVIEW OF THE LITERATURE

Air Force Weight and Body Fat Management Program Through 2003

Active duty Air Force personnel must adhere to weight and body fat percentage
standards or they may be administratively discharged from military service. Excess body
weight is a significant predictor of the Air Force cycle ergometry test failure. The cycle
ergometry test was the method of testing Air Force fitness standards through 2003. For
men, overweight status was more strongly associated with failure on the cycle ergometry
test than any other variable. For women, being overweight was the second most common
variable associated with test failure following lack of exercise. Excess body weight also
raises risks for chronic diseases including hypertension, cardiovascular disease, diabetes,

and certain cancers. All of these factors can affect military readiness (Robbins, 2001).

Air Force Comprehensive Health Measurement Program

Air Force personnel receive official weight and height measurements at least
annually. Those who exceed Air Force weight standards have their body fat percentage
measured using a circumferential measurement technique with é Gulick tape measure.
This method of assessment is the only acceptable method authorized by the Air Force
(Air Force Instruction 40-502, 2002).
The Air Force maximum body fat standards are:

a) 20% of'total body mass for males 18 to 29 years.

b) 24% of total body mass for males 30 years and above.
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c) 28% of total body mass for females 18 to 29 years.

d) 32% of total body mass for females 30 years and above.

Personnel with measurements exceeding these limits are required to enroll in the 90-day
weight and body fat reduction program (Air Force Instruction 40-502, 2002).

Prior to starting the weight and body fat reduction program, a medical provider
conducts a complete medical evaluation including a patient examination, fasting lipid
profile, glucQsé and thyroid tests, and »medical records review. Members are cleared to
begin a weight loss program if they do not have a medical reason that prevents them from
losing the required body weight or fat each month in a safe and healthy Iﬁanner‘ Females
are required to lose three pounds of body weight or one percent body fat per month.
Males are required to lose five pounds of body weight or one percent body fat per month
(Air Force Instruction 40-502, 2002). |

Failure to meet standards will result in various forms of reprimand depending on
the number of previous failurgs. These range from verbal reprimand in the mildest form
to administrative discharge in the most severe form. On the fourth subsequent month of
unsatisfactory progress, the unit commander makes a recommendation to the base
commander to retain or discharge the individual. The base cpmmander makes the final
decision to retain or discharge the individual. If the member is retained, this process will
continue after each subsequent failure (Air Force Instruction 40-502, 2002). Four
mandatory discharges occurred at Davis-Monthan Air Force Base during 2002 due to

continued failure to meet weight and body fat standards (NOMAD database, 2003).
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Personnel that have been medically cleared to enter a weight loss program enter a
90-day exercise and dietary intervention period (this is usual care). They are required to
attend a 90-minute introductory weight management class at the Health and Wellness
Center within 15 duty days from the date when non-compliance with body weight and
bpdy fat standards was established. They are also required to attend four additional
education classes within the next 90 days. These classes focus on the areas of
diet/nutrition, physical activity, and behavior modification education (Air Force
Instruction 40-502, 2002). A full description of the education classes is presented in
Chapter ITI: Methods. |

In 2002, Davis-Monthan Air Force Base enrolled 209 individuals in the 90-day
exercise and dietary intervention program for not meeting Air Force body weight and fat
standards. Outcomes of these individuals at completion of the 90—day program were as
follows:

a) 96 individuals (46%) did not meet standards (69 males and 27 females).

b) 53 individuals (25%) met standards (42 males and 11 females).

c) 60 individuals (29%) were unable to complete the 90-day program due to

deployments, moving to a different base, or separating from military service

(45 males and 15 females).

Air Force Fitness Program from 2004 to present:
A modified Air Force Fitness Program was initiated on 1 January 2004. On the

same date, the Air Force Weight and Body Fat Management Program ended_. The focus
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of the new Fitness Program is to provide year-round structured physical activity
intervention that includes aerobic conditioning, strengthening, flexibility training, as Well
as healthy eating. Weight standards are no longer identified or required. Instead physical
fitness is the measured outcome of success because Air Force members need to be
physically fit for Air Force missions and body weight and fat do not always insure fitness
(Weight Managemeﬁt, 2003). The proposed health benefits of the new program include
increased productivity, optimized level of overall health, decreased absenteeism, and
improved level of readiness (Air Force Instruction 10-248, 2004).

The components of the new Fitness Program include: aerobic fitness, muscular
strength, and body composition as indicators of overall fitness. The fitness score is a
composite of four scored tests: 1.5 mile run, abdominal circumference, 1-minute timed
push-up test and 1-minute timed sit-up test. Scoring is adjusted for age and gender
standards. Weight and height are obtained but are not part of the composite score.
Rather, they are used to compute BMI. Individuals with a BMI < 19kg/m? are referred
for a medical evaluation. A score of 70 (out of 100 possible) represents the minimum
accepted health, fitness, and readiness levels. Ifthe score is less than 70, the
individual is retested within 90 days during which time they participate in classes to
facilitate lifestyle change in dietary patterns and improve physical fitness through
increased physical activity (Air Force Instruction 10-248, 2004).

An important caveat to this research project was that individuals enrolled in the

study after 1 October 2003 were evaluated against the new standards and thus were not

required to complete the mandatory 90-day body weight and fat measurements because
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their 90-day follow-up body weight and fat assessment fell on or after 1 January 2004. If
an individual receives a composite fitness score of 70 or higher, all ineligibility

conditions are removed. This includes a renewed ability for promotions, reenlistments,

- change of assignment, professional military education, and formal training. In addition,

their Unfavorable Information File (UIF) and documents pertaining to the Weight and
Body Fat Management Program will be removed when the passing score is achieved (Air
Force Instruction 10-248, 2004). Due to the change in the Air Force program, subjects

enrolled after 1 October 2003 were not held to the body weight and fat standards.

MedGem™ Indirect Calorimetry:
In the past, it was often cost-prohibitive to purchase and operate indirect
calorimetry machines in most clinical settings. On 22 January 2002, the Food and Drug

Administration approved a lower cost indirect calorimeter, the MedGem™. The

 MedGem™ is a handheld indirect calorimeter that weighs about five ounces

(healthetech.com, 2004).

To complete an indirect calorimetry measurement using this instrument, the
subject holds the MedGem™ unit in a sitting position for ten to 12 minutes. The subject
breathes into a mouthpiece attached to the unit. A nosepiece is used during the test and
prevents exchange of air through the nose. The operation of the MedGem™ is based on
deactivation of ruthenium in the presence of oxygen. The active and feference ruthenium
cells in the unit are excited by an internal light source and fluoresce. The reaction is

quenched by oxygen and the level of quenching is proportional to the concentration of
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oxygen. The oxygen sensor has a rapid response time and the oxygen concentration is
sampled at 10 Hz. Sensors inside the unit measure oxygen consumption, ventilation,
temperature, humidity, and barometric pressure (Healthetech™: MedGem™
specifications, 2004). Oxygen consumption is converted to REE in calories per day using
a constant respiratory quotient of 0.85 and a modified Weir equation without
measurement of carbon dioxide. The modified equation is: REE calories per day =
6.931xVO, mL/minute (Weir, 1949). The unit provides a readout of REE in kiloéalories
(kcals) per day and volume of oxygen consumed (VO,) (healthetech.com, 2004).

The MedGem™ has been validated mechanically and during human-based tests
conducted by the Healthetech™ Company as well as independent researchers
(Healthetech™ reports #1 and #2, Nieman, 2003 & Melanson, 2003).

The mechanical validation was completed using a “metabolizer” which was based
on a pair of motor driven, 3-liter syringes. The syringes simulate inspiration and
expiration. The expiratory flow was provided from a tank of calibration gas that was
heated and humidified before expiration through the MedGem™. The “metabolizer” can
simulate a range of REEs by varying breathing frequency, tidal volume and expired gas
concentraﬁon (Healthetech™ report #1). Twenty-two MedGem™ devices were tested
six to seven times over three days. Use of the mechanical simulation dévice allowed
evaluation of the technical capability without the impact of biological variability of
human testing. The mean REE results ranged from 1,264 to 1,283 kcal/day. The

intraclass reliability coefficient: r=0.98 showed high stability of performance among the

MedGem™ units (Healthetech™ report #2).
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BodyGem™ (a device highly similar to the MedGem™) produced by the same
company, has been validated agéinst the Douglés Bag technique. The validation and
reliability study included 20 male and 43 female subjects who were tested with both the
BodyGem™ and Douglaé Bag. Mean age was 41.3 years (range: 21-69); mean BMI was
26.5 kg/m” (range: 19.1-56.2). Two separate tests were completed with each instrument
in a random and counterbalanced order. Prior to each test, subjects fasted from food,
beverages, and caffeine for at least four hours. They did not participate in strenuous
exercise for at least 24 hours before the test. Within-day reliability for the BodyGem™
on both days was r=0.97. Mean REE results for all four tests of the BodyGem™ and
Douglas Bag respectively were 1,657+324 (+SEE) kcal/day and 1,650+307 kcal/day;
r=0.91 (Nieman, 2003).

The reliability and validity of the BodyGem™ was also compared to the
metabolic cart measurements (SensorMedics: SM-2900 oxygen uptake system) among 47
healthy subjects. Subjects included 14 males with a mean age of 38 years (range: 21-61)
and 27 females with a ﬁean age of 42 years (range: 27-59). Me;m BMI was 25.9 kg/m*
for males (raﬁge: 20.7-35.0) and 26.2 kg/m? for females (range: 20.6-35.4). Tests were
measured on two separate mornings after a 12-hour fast and 24-hour abstention from
exercise, and were performed in a counterbalanced order. The trial-to-trial reliability for
the BodyGem™™ was r=0.92. Measurements from the BodyGem™ were highly
correlated with the measurements from the SM-2900: 1’=0.79. The REE measured with
the BodyGem™ was significantly higher than measurements from the SM-2900. The

mean difference was 70+15 (+SD) kcal/day. The authors hypothesized that the higher
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REE from the BodyGem™ may be caused by the elevated energy requirements needed to
hold the B‘odyGemTM securely at the mouth. To deteﬁnine if this caused a difference, ten
subjects were measured with the SM-2900 while holding their hand in the simulated
BodyGem™ position. The results showed a 15% decrease in mean difference with REE
estimated at 61+20 kcal/day higher than the original SM-2900 results. Therefore, a
portion of the difference in REE may be attributed to the energy demands of holding the
BodyGem' ™ (Melanson, 2003). Based on the human studies, REE measurements with
the MedGem™ will likely be similar to the Douglas bag measurements and be
approximately 70 kcal/day higher than the metabolic cart. Based on current findings, no

correction needs to be made to the REE measured by the MedGem™™.

Thermic Effect of Food:

Dietary thermogenesis is the energy cost of digesting, absorbing, processing and
storing nutrients (Saris, 1996). Weststrate, et al measured diet-induced thermogenesis in
103 males and females and determined with indirect célorimetfy measurements that the
thermic effect of consuming 310 to 620 kcals is nearly completed within thrée hours
(Weststrate, 1993). Reed,' et al determined the tﬁermic effect of consuming 650 to 1395

kcals in 131 males and females lasted approximately six hours with indirect calorimetry

measurements (Reed, 1996).
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Diurnal Differences in REE:

Recent research compared'REE measured in the morning and afternoon on
repeated days to determine any variability. Twelve male and 25 female subjects who
were 21 to 67 years old, had a BMI of 17-34 kg/mz, and 6-54% body fat (measured with
dual-energy X-ray absorptiometry) were enrolled into the study. Each subject received
four total REE measurements with the SM-2900 metabolic cart. Two morning
measurements were done after a 12-hour fast (including caffeine) and 12 hours post-
exercise. Two afternoon measurements were done after a 4-hour fast (including caffeine)
and 12 hours post-exercise. The results showed that mean afternoon measurements were
significantly higher (p<0.001) than the morning measurements with a mean difference of
99 kcal/day. The two morning (r=0.86) and two afternoon (r=0.90) measurements were
highly correlated. The mean morning measurements were 1508+31 (+SE) kcal/day and
1511436 kcal/day. The mean afternoon measurements were 1594136 kcal/day and
1602:+29 kcal/day. Based on the study results, the authors suggest that it is acceptable to
measure REE under less than standard conditions and that REE measured in the
afternoon is expected to be approximately 100 kcal/day higher than REE measured in the
mofning. Therefore, a four to five hour fast appears to be ample time to decrease the

thermic effect associated with food intake on REE (Haugen, 2003).

Trends of Energy Intake and Expenditure:
The prevalence of obesity in the US has increased from 14.5% to 30.9% from

1971 to 2000. During the Same time, the energy intake of males increased from
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2,450+28.8 (+SE) kcal/day to 2,618+29.6 kcal/day (p<0.01). The energy intake of
females also increased from 1,542+14.8 kcal/day to 1,877+23.5 kcal/day (p<0.01). These
results were based on the 24-hour recalls performed during four NHANES vsurveys during
these time périods (CDC, 2004).

Léisure time physical inactivity decreased during 1988 to 2002 based on the
Behavioral Risk Factor Surveillance System. Males decreased inactivity from 29% to
22% and females decreased from 32% to 28%. Although physical activity may be
increasing, energy intake is also rising resulting in an overall weight increase during this

time period (CDC, 2004).

Effects of Negative Energy Balance on REE:

Small increases in REE could have long-term benefits for reducing body weight
since REE is the largest component of total energy expenditure (60-75%). Variations in
REE occur due to bbdy mass, body composition, gender, age, hormonal status, physical
activity, and environmental factors (Coulston, 2001). A study examined potential REE
differences in 40 males and females who were formerly obese (but had lost >13.6 kg of
body weight and maintained the loss for greater. than one year) pius 46 subjects who
served as weight- and age-matched controls. Subjects had REE measured with indireét
calorimetry (SM-2900). After adjusting for lean mass, fat mass, age, and sex, there were
no significant diﬁ'erences in mean REE between the two groups. The reduced-obese

mean REE was 5926+106 (+SD) kjoules (kj)/day and the control group’s mean REE was
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6015+104 kj/day (p=0.35). Authors found no evidence of increased energy efficiency in
the subjects who had long-term weight loss maintenance (Wyatt, 1999).

A decline in REE may cause a significant decrease in overall daily energy
requirements making weight loss and maintenance more difficult. Frey-Hewitt, et al
examined 121 sedentary males, 30 to 59 years old who were randomly assigned to one of
three groups. 1) Diet group where energy intake was decreased by 300 to 500 kcal/day
based on their weight loss goals (no physical activity); 2) Exercise group where
participants completed aerobic activity three times per week for 25 to 50 fninutes (no
restriction in energy intake); and 3) Control group who did not restrict energy or engage
in additional physical activity. REE was measured with a standard opén—circuit
calorimeter after a 12-hour fast and 12 hours post-exercise. Body composition was
determined with hydrodensitometry. After one year, the exercise group maintained fat-
free mass (FFM) while the diet group lost 2% FFM (p<0.01 diet group versus control and
exercise groups). The exercise and controi groups maintained REE (adjusted for FFM)
while the diet group had a 6% decrease in REE (p<0.01 diet group versus control group
and p<0.05 diet group versus the exercise group) (Frey-Hewitt, 1990).

Wadden, ét al studied 128 females, 41.1+8.6 (+SD) years old, BMI: 36.5+5.1
kg/m” who were placed on a 48-week energy restricted diet that started at 900 kcal/day
and were advénced to 1500 kcal/day by Week 22. Authors found no signiﬁcant
differences in REE (measured after a 12-hour fast with DeltaTrac metabolic monitor)
between subjects who participated in either aerobic, strength, or a combination of both

exercises. The aerobic group’s REE decreased by a fnean of 20+125 (+SD) kcal/day, the
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strength group’s REE decreased by a mean of 461206 kcal/day; and the combination
(aerobic and strength training) group’s REE decreased by a mean of 7+164 kcal/day from
baseline REE (Wadden, 1997).

Kraemer, et al examined a total of 31 females, 35.4+8.5 (+SD) years old,
inciuding 25 with >120% of ideal body weight and 16 who served as age- and gender-
matched controls. REE was measured with indirect calorimetry after a 10-hour fast. =
Results showed no difference in REE (kcal/kg FFM/day) after 12 weeks when comparing
diet alone, diet + aerobic, or diet + aerobic + strength training groups (Kraemer, 1997).

Byrne, et al studied 19 sedentary females, age 18-45 years old, with a mean body
fat of: 37.5+0.8% (+SD) measured with hydrodensitometry and determined REE changes
(measured with SM-2900) in response to a 20-week physical activity intervention without
an energy restriction. Results showed a significant decrease in REE (p<0.05) in the
resistance training + walking group but no significant change in REE for the resistance
training only group. This may be a result of an increased negative energy balance leading
to a decreased mean REE in the resistance training + walking group (Byrne, 2001).

A study of nine obese and 11 nonobese subjects was done to determine the affects
of a 10% body weight loss on REE. Subjects were placed on a 800-kcal/day energy-
restricted diet until 10% of initial body weight was lost. Subsequently, energy intake was
adjusted to maintain the new body weight for >2 weeks to measure REE at a stabilized
lower body weight. REE was measured with indirect calorimetry with use of a Beckman
MMC Horizon Metabolic Cart in the postabsorptive state. REE changes from initial

body weight to 10% body weight loss (with stabilization of new lower weight) were as
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follows: in nonobese Subjects, mean REE significantly decreased from 2943 (+SD) |
kcal’kg FFM to 26+3 kcal/kg FFM (p<0.05); in obese subjects, mean REE significantly
decreased from 34+7 kcal’kg FFM to 30+4 kcal’kg FFM (p<0.05). This suggested
weight loss resulted in a decline in REE (Leibel, 1995). The reduced REE measurements
during or immediately after weight loss may show a metabolic adaptation to negative
energy balance or the reduced cost of substrate movement caused by reduced energy
intake or a combination of both. Additionally, loss of FFM during weight loss will

decrease REE (Wyatt, 1999).

Self-Monitoring:

" An important aspect of this research was to determine whether the subjects who
received information in regard to their REE measurements actually used this information
to meet weight loss goals. Self-monitoring has been positively correlated with weight
loss. Subjects who consistently self-monitor lose more weight than those who are less
consistent and self-monitoring through food records has been shown to positively affect
eating behaviors by providing feedback to the individual making changes (Boutelle,
1998).

An essential consideration is that measurement of energy requirements by indirect
calorimetry will result in weight reduction if the subject ingests and expends energy at a
level that induces an energy deficit (McClave, 2001). If the subject alters energy intake

and expenditure appropriately based on the REE measurements, and uses self-monitoring,

the desired outcome of weight control will likely occur.
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REE Predictive Equations:

A precise calculation of energy requirements is important in clinical settings.
Appropriate medical nutrition therapy is especially important for patients with diabetes,
cardiovascular disease, obesity, and those at risk for malnutrition. During the last 100
years, over 200 predictive equations for determining REE have been published.
Predictive equations used for calculating REE are usually based on age, gender, height,
and weight. The equations are useful for determining REE in groups but are not always
accurate on the individual level because they often misclassify specific groups including
obese children and adults, which can result in considerable error in nutrition
recommendations (McClave, 2002)..

Previous studies have examined the relationship between pfedictive equations and
REE measured with indirect calorimetry. Garrel, et al studied 39 males and 28 femalés
with a BMI of 19-26 kg/m”. A comparison was done between indirect calorimetry
measured with DeltaTrac and the following predictive equations: Mifflin, Owen,
Bernstein, James, Robertson and Reid, Harris-Benedict, and WHO formulas. The Owen
equation was the most accurate as 95% males and 82% females were within +10% of
their measured REE (Garrel, 1996).

A 2003 study including 54 males 'and 76 females with a BMI of 19-97 kg/m* was
completed to compare indirect calorimetry measured with the DeltaTrac and the
following predictive equations: Harris-Benedict, adjusted weight Harris-Benedict, Owen
and Mifflin formulas. The adjusted Harris-Benedict was used for subjects with a

BMI>30 kg/m2: adjusted weight = [(actual body weight — ideal body weight) x 0.25]+
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ideal body weight. Results showed the Mifflin equation was accurate more often than
Harris-Benedict or Owen equations for both obese and non-obese subjects (Mifflin: 78%
of subjects weré +10% of measured REE). The adjusted weight Harris-Benedict equation
resulted in underestimation of measured REE in 100% of subjects with a BMI>40 kg/m’.
Therefore authors recommended discontinuing the use of adjusted weight iﬁ the Harris-
Benedict equation (Frankenfield, 2003).

Siervo, et al examined 157 females and compared indirect calorimetry measured
with the SM-2900 metabolic cart to the following predictive equations: Harris-Benedict,
Owen, Mifflin, WHO, Bernstein, and Robertson-Reid formulas. The results were based
on three separate BMI ranges: normal, overweight, and obese. The Owen equation was
the most accurate for those with a BMI<25 kg/m? Bernstein equation was most precise
for females 25<BMI<30 kg/m?, and Robertson-Reid was most accurate for those with a
BMI>30 kg/m®. The most accurate equation in each BMI range had a mean difference
between predictive and measured REE of <1% (Siervo, 2003).

A study of 35 sedentary women with a BMI range of 18.0-50.0 kg/m?, were
measured REE with DeltaTrac metabolic monitor and compared measurements to fhe
following predictive equations: Harris-Benedict, Owen, Mifflin, Bernstein, James, and
WHO formulas. All predictive equations were significantly higher than measured REE
(p<0.001 for all). However, the Mifflin equation [5708.4+902.8 (+SD) kj/day] was most
highly correlated and had the lowest root mean square error compared to measured REE

(4265.8+676.9 kj/day) (Staten, 2001).
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Thirty-one healthy female subjects, 24.0+4 4 (+SD) years old, with a BMI of
31.8+5.0 kg/m” were placed on an energy restricted diet for >4 weeks until they lost >5%
of their initial body weight. Mean REE at baseline was 1533.1+243.1 kcal/day and mean
| REE measured immediately following the loss of body weight was 1311.8+169.6
kcal/day. The REE measured after weight loss was significéntly lower (p<0.001) than
baseline REE. Researchers compared the mean REE results measured at baseline and
post-weight reduction to predictive equations and determined that the following equations
significantly overestimated REE immediately following body weight loss: Harris-
Benedict, Mifflin, Bernstein, World Health Organization, and Robertson-Reid formulas
(p<0.001 for all).. The authors suggesfed that using REE predictive equations to
defermine REE during body weight loss may yield an overestimated value for predicted
REE (Siervo, 2003). This may be a consideration for the subjects in this study as they
were likely in a weight loss phase during REE measurements These results supported
the benefits of measured REE as opposed to using a predictive equation for REE,
especially during weight loss.

Previous research showed a variety of results for predictive equations used to
estimate REE. In the Air Force weight program, energy requirements are estimated by
multiplying weight in kg x 25 kcal/kg and déducting 250-500 kcal/day from REE to set
energy intake to meet weight loss goals (Air Force Nutrition Care Guidelines, 2003).
However, each person has his or her own metabolic requirements. Measuring, rather than

calculating requirements, allows for more accurate and individualized energy

recommendations (Staten, 2001).
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From the research cited, there is a variety of data on validation studies of the
MedGem™, changes in REE during periods of body weight change, and the potential
inaccuracy.of predictive equations to calculate REE compared to REE measured with
indirect calorimetry. This study considered past knowledge and contributes to the

scientific data by examining the relationship between knowledge of REE measurements

and changes in body weight and fat over time (90 days).
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CHAPTER 1II: METHODS
STUDY DESIGN

This study was a randomized intervention trial with two groups: 1) intervention
group, which received usual care plus results of REE measurements; and 2) control
group, which received usual care. The protocol received approval from the Wilford Hall
Medical Center Institutional Review Board, Lackland Air Force Base, San Antonio, |
Texas on 22 April 2003. To test the hypotheses, the investigator conducted a clinical
intervention and followed each subje& in both groups for 90 days. All subjects were
recruited from participants in a diet and exercise class at the Health and Wellness Center
at Davis-Monthan Air Force Base. At the end of the class, a registered dietitian (the
principle investigator) invited study participation. Potential subjects were given a study
welcome letter (Appendix A). Those interested in the study were asked to return to the
Health and Wellness Center within seven days for study enrollment and consents. At that
time, participants completed baseline research measurements. Subjects were randomly
assigned to one of two intervention groups. A randoﬁl list of numbers was computer-
generated and subjects drew a random number. Those selecting an even number were
placed in the intervention group (usual care plus REE measurements). Those selecting an
odd number were placed in the control group (usual intervention).

Each group received the intervention as follows:

1. Intervention Group: REE was measured using the MedGem™ handheld

indirect calorimeter at baseline, 30 days, and 90 days. Subjects were immediately
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informed of their REE results. They also received usual care, which included
attendance at the Air Force Sensible Weigh program (full description of program
follows).

2. Control Group: Subjects received usual care (attendance at the Air Force

Sensible Weigh program.)

STUDY SCHEMATIC:

Active Duty AF Personnel: exceed AF weight/body fat standards and medically cleared to enter
weight loss program. Baseline anthropometrics (weight, height, percent body fat) and blood tests
(lipid panel, fasting glucose, thyroid) completed as part of standard care

v

Attend initial diet and exercise education class

Does subject meet criteria:
Inclusion: > 18 yo, BMI > 25
Exclusion: diabetes type 1, bulimia nervosa, pregnancy, lactation,

Leave base w/in 3 mo, duty > 4 weeks No: not

during next 3 mo enrolled
Yes: enrolled in study
Baseline measurements: food/activity frequency questionnaires, weight loss readiness
v

r Randomization to 1 of 2 groups; N=76 —¢
Group A (N=38): RMR measured with Group B (N=38): usual care
MedGem™ indirect calorimeter ) v

L 2 | Attend 4 sessions of Sensible Weigh Program
Attend 4 sessions of Sensible Weigh Program; v

RMR measured 1 month after baseline measure 90-day measurements: food/activity

¥ frequency questionnaires, weight loss
90-day measurements: food/activity frequency readiness test, lipid panel, anthropometrics
questionnaires, weight loss readiness test, lipid
panel, anthropometrics, RMR measured
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USUAL CARE: THE SENSIBLE WEIGH PROGRAM

Nutrition/exercise education is a method used by the Air Force to decrgase the
prevalence of overWeight act_ive duty individuals. Air Force personnel who exceed the
weight and body fat standards receive a medical evaluation by a medical provider.
Personnel who have been medically cleared to enter a weight loss program enter a 90-day
exercise and dietary intervention. The program allows each individual 90 days to meet
weight and body composition compliance without administrative action. Individuals are
required to attend an initial diet and exercise education cléss and all four classes of the
Sensible Weigh Program (Air Force Instruction 40-502, 2002).

The initial di¢t and exercise class is 9@ minutes in length and covers basic Weight
loss principles, food portion sizes, basic behavior modification and exercise information.
Food documentation using food records is emphasized.

Subj ects in both groups attended the Sensible Weigh Program. This four-session
course includes group education on nutrition (including food record keeping); physical
activity, and behavio; modification. The program is held at the Health and Wellness
Center and the Health Promotion Manager oversees the program. Information and
content is standardized fbr all subjects. The Sensible Weigh program includes the

following sessions (each session is 60 minutes in length):

1. Master Strategies for a Healthy Lifestyle: This session is taught by a

registered dietitian or certified diet therapy technician and provides a program

overview, rules of engagement, strategies for a healthy eating plan, energy intake

goals, meal planning strategies, goal setting, and a personal food journal. At the
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first class, individuals receive energy goals calculated by multiplying their body
weight (kg) by 25 kcal/kg and deducting 250 to 500 kcal/day for weight loss (in

- accordance with Air Force Nutrition Care Guidelines).
2. Nutrition and Making a Permanent Lifestyle Change: This session is
taught by a registered dietitian or certified diet therapy technician and educates on
the role of BMI in health, food label reading, healthy selections when dining out,
the pros/cons of fad diets, and tips for maintaining change in eating
patterns/behaviors.
3. Energize Through Exercise: This session is taught by an exercise
physiologist and covers aerobic and resistance training, flexibility, injury
prevention, and moti\}ation/tips for success.

4. Successful Behavior Change: This session is taught by a life skills provider.

Topics include the ABC’s of behavior change, healthy self-talk/positive attitudes,

preventing relapse and collapse, goal setting, and monitoring your habits (Spahn,

1998).

POPULATION AND SAMPLING

One hundred and ninety-eight active-duty Air Force men and women at Davis-
Monthan Air Force Base who exceeded their Air Force body weight and fat standards were

invited to participate. Subjects did not receive monetary payment for participation in this

study.
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The criteria for eligibility included: active duty Air Force personnel who
exceeded Air Force body weight and fat standards and were cleared by an Air Force
medical provider to enter a weight loss pfogram, > 18 years of age, BMI > 25 kg/m?, and
provided written consent to participate in this study. The exclusion criteria included
diabetes type 1, bulimia nervosa, pregnancy, lactation, knowledge of moving to a new
permanent duty location or deployment within the next three months, or knowledge of
temporarily going to a different duty location for greater than four weeks during next
three months. Military members with diabetes type 1 were excluded because wide
variations in REE results and weight fluctuations, based on degree of glucose control,
have been reported in this population (McClave, 2002).

Sample size estimation/power analysis: Sample size and power projection were
based on Davis-Monthan Air Force Base program results from 2002. During 2002,
28.;1% of individuals did not complete the usual care due to deployment, moving to a new
permanent duty location, or discharges from the Air Force. Our exclusion criteria did not
allow enroliment of those who had khowledge of their inability to stay at Davis-Monthan
Air Force Base during the next 90 days. Therefore, the estimated completion rate was
estimated to be higher than 2002 resulté and was estimated at 80%. Enrollment: N=70
subjects x 80% yielded N=56 for study completion (N=28 per group).

| Statistical significance was determined at ovérall 2-sided alpha=0.05 with N=56
total subjects using a 2-sample comparison of means. This study enabled the detection of
the following changes for N=28 per group. The estimated pdwer for detecting a mean

group difference weight change of 3.0 kg was 80.1%. The estimated power for detecting
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a mean group difference in percent body fat of 2.0% was 82.1%. The estimated power

for detecting a mean group difference in BMI of 1.0 kg/m? was 82.1%.
INFORMED CONSENT

The Wilford Hall Medical Center Institutional Review Board (IRB), Lackland Air
Force Base, San Antonio, Texas apprbved the Informed Consent Document (ICD)
(Appendix B) and the Health Insurance Portability & Accountability Act (HIPAA)
authorization form (Appendix C). All subjects signed both forms pribr to the intervention
and the research-driven data collection. The original ICD and HIPPA forms were
retained by the primary investigator. One copy was given to each subject, another copy
was maintained in outpétient records at Davis-Monthan Air Force Base, a third copy was
mailed to the IRB at Lackland Air Force Base and permanently retained (Air Force‘

Instruction 40-402, 2000).

CONFIDENTIALITY

During this study, the confidentiality of all subjects was maintained. All data was
identified by a unique study identification number and was not linked to names, social
security numbers, or telephone numbers. Identifiers were kept separately from collected
data. The study records were maintained by the primary investigator while affiliated with

Davis-Monthan Air Force Base. Upon reassignment, records were transferred to Davis-

Monthan Air Force Base (Air Force Instruction 40-402, 2000).
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DATA COLLECTION

Study Measurements: Trained medical personnel at the Davis-Monthan Air
Force Base Medical Clinic and Health and Wellness Center administered/collected the
following study measurements.

For Subjects in Both the Control and Intervention Groups:

a. Anthropometrics: were measured prior to attendance at the initial diet and
exercise class (baseline) and again at 90 days. These included weight, height, BMI, and
body fét percent using Air Force approved circumferential measurements. These
measurements were conducted to determine mean changes between groups. Body

‘weight, height and body fat circumference measurements were completed before 10:00
AM. Females were not measured during or three days prior to their menstrual cycle (Air
Force Instruction 40-502, 2002).

Weight was measured while the individual wore a uniform with shoes removed.
The individual stood on a balance beam scale placed on a non-carpeted surface or
‘Plexiglas. The scale was calibrated every 12 months. Weight was recorded to the nearest
0.25 pound and three pounds were subtracted for the weight of the uniform. Height was
measured with shoes removed. The individual stood on a non-carpeted floor or hard
fixed surface. The individuai faced the measurer and had heels together, straight back,
and line of sight was horizontal. A calibrated index marked off in 0.25-inch increments
mounted to the wall was used. The measurement was taken against this index using a

drafting triangle. The measurement was read directly in front of the drafting triangle.

The height was rounded up to the nearest 0.25 inch and was recorded. BMI was
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calculated from the weight and height measurements using the formula weight/height2 |
(kg/m®) (Air Force Instruction 40-502, 2002).
Body fat measurements were conducted by trained and certified technicians.

- Circumferential measures were taken with a Gulick tape measure af the following sites:
neck and abdomen for males; neck, waist, and Buttocks for females. The measurements
were converted to percent body fat with the following formulas (circumference
measurements and height are in centimeters):

a) Males:
Density =-0.191 x Logo(abdomen I* - neck) + 0.155 x Logjo(height) + 1.032
Percent fat = 100 x [(4.95/density) - 4.5] (R=0.90, SEE = 3.52)

b) Females:
Density = -0.350 x Logjo(abdomen II' + hip + neck) + 0.221 x Logo (height) +1.296
Percent fat = 100 x [(4.95/density) - 4.5] (R=0.85, SEE =3.72)
* Abdomen 1 is the circumference, measured in transverse plane, at the level of the
umbilicus.
T Abdomen I is the "natural waist" and is defined as the smallest circumference,
measured in the transverse plane, obtained between the lower margin of the xiphoid
process and the umbilicus (DoD Instruction 1308.3 & Air Force Instruction 40-502,
2002).

b) Weight loss questionnaire: was completed by each subject before the initial

diet and exercise class. This included demographics (age, gender, military rank), clinical

assessment (medication and vitamin/mineral supplement use), medical history, and self-
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reported weight and dieting history. The weight loss assessment was part of standard
care for all participanté during the first class at the Health and Wellness Center and was
conducted to determine whether differences between groups existed at baseline.
(Appendix D)

¢) Energy intake: was estimated from the Arizona Food Frequency
Questionnaire (AFFQ), which was completed by each participant within seven days of
study enrollment and again at 90 days. The AFFQ was conducted to determine
differences in energy and macronutrient intake between the two groups. The AFFQ is a |
153 item semi-quantitative questionnaire that collected information on the types and
frequency of foods and beverages consumed using age and gender estimates of portion
sizes (small, medium, or large). Each time, subjects were asked to compléte the
questionnaire based on their previous month’s intake. The AFFQ has been previously
calibrated agéin_st 24-hour dietary recalls (Thomson, 2003) and 4-day food records
(Martinez, 1999). (Appendix H)

d) Energy expenditure: was estimated within seven days of study enrollment
and again at 90 days by having subjects complete the Arizona Activity Frequency
Questionnaire (AAFQ). The AAFQ was conducted to determine differences in energy
expenditure compared to weight changes over time between the two groups. The AAFQ
groups monthly activities in the following categories: occupation (eight items), sleep (one
item), recreation (23 items), leisure (17 items), home maintenance/repairs (six items),
household chores (12 items), and personal care (one item). For each activity performed,

individuals selected from four frequency and four duration ranges. Metabolic equivalents
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were assigned to each activity. The AAFQ was validated with doubly labeled water as a
reference (Staten, 2001). Subjects were asked to fill out the forms based on their
previous month’s activity habits. (Appendix I)

¢) Biological samples: at baseline and again at 90 days, a fasting specimen of
blood was collected to assess plasma lipoproteins (total cholesterol, LDL-C, HDL-C, and
triglycerides) and fasting glucose. These were done to determine changes over time
between the two groups. Thyrotropin (TSH) was also performed at baseline to determine
potential differences between the two groups. At these times, approximately 16 mL of |
blood was drawn by a certified laboratory technician after the subject fasted >12 hours.
Laboratory analysis of the blood samples was performed at the Davis-Monthan Air Force
Base Clinic Laboratory using Ortho Diagnostics Chemistry Products and Ortho
Diagnostics Clinical Chemistry Slides. LDL-C levels were calculated from results of
total cholesterol, HDL-C, and triglycerides (Friedwald, 1972). The following formula
was used for the calculations: |

LDL-C = total choiesterol — HDL-C — triglycerides/5
All specimens kept at the Davis-Monthan Laboratory wére handled and disposed of in

accordance with federal regulations.

) The weight loss readiness test: (American Health Publishing Company, 2000)
was completed by the subjects at baseline and again at 90 days to determine readiness to |
change eating behaviors and potential differences between body weight, BMI, and body
fat within groups. The test included six categories: 1) Goals and Attitudes; 2) Hunger

and Eating Cues; 3) Control over Eating; 4) Binge Eating and Purging; 5) Emotional
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Eating; and 6) Exercise Patterns and Attitudes. The scoring guide for the six categories

of the weight loss readiness test is found in Figure 1. Permission for use in this study was

granted on 4 April 2003 by David L. Hager, CEO, American Health Publishing

Company. (Appendix E)

Figure 1. Scoring Guide For Six Categories of the Weight Loss Readiness Test

Score
Range

Scoring Guide: Goals and Attitudes

Category
0

24-30

“The path is clear with respect to goals and attitudes.”

1

17-23

“You may be close to being ready to begin a program but should
think about ways to boost your readiness before you begin.”

2

6-16

“This may not be a good time for you to start a weight-loss
program. Inadequate motivation and commitment, together with
unrealistic goals could block your progress. Think about those
things that contribute to this, and consider changing them before
undertaking a program.”

Scoring Guide: Hunger Cues

10-15

“Some or most of your eating may be in response to thinking
about food or exposing yourself to temptations to eat. Think of
ways to minimize your exposure to temptations, so that you eat
only in response to physical hunger.”

7-9

“You may have a moderate tendency to eat just because food is
available. Weight loss may be easier for you if you try to resist
external cues, and eat only when you are physically hungry.”

3-6

“You might occasionally eat more than you would like, but it does
not appear to be a result of high responsiveness to external cues.
Controlling the attitudes that make you eat may be especially
helpful.”

Scoring Guide: Control Over Eating

12-15

“You may be prone to overeat after an event breaks your control
or throws you off the track. Your reaction to these eating events
can be improved.” ’

8-11

“You do not seem to let unplanned eating disrupt your program.
This is a flexible, balanced approach.”

3-7

“You recover rapidly from mistakes. However, if you frequently
alternate between eating out of control and dieting very strictly,
you may have a serious eating problem and should get ’




43

| professional help.”

Scoring Guide: Binging

0 0-1 “It appears that binge eating and purging is not a problem for
you.” ,

1 2-11 | “Pay attention to these eating patterns. Should they arise more
frequently, get professional help.”

2 12-19 | “You show signs of having a potentially serious eating problem.

See a counselor experienced in eating disorders right away.”

Scoring Guide: Emotional Eating

0 12-15 | “Emotional ups and downs can stimulate your eating. Try to deal
with the feelings that trigger the eating, and find other ways to
express them.”

1 9-11 | “You sometimes eat in response to emotional highs and lows.
Monitor this behavior to learn when and why it occurs, and be
prepared to find alternative activities.”

2 3-8 “You do not appear to let your emotions affect your eating.”
Scoring Guide: Exercise

0 17-20 | “It looks like the path is clear for you to be active. Now think of
ways to get motivated.”

1 11-16 | “You need to feel more positive about exercise so you can do it
more often. Think of ways to be more active that are fun and fit

, into your lifestyle.”
2 4-10 | “You are probably not exercising as regularly as you should.

Determine whether your attitudes about exercise are blocking your
way, then change what you must and put on those walking shoes.”

Source for Scoring: Brownell, 1997

Intervention Tool for Subjects in Intervention Group only:
The MedGem™ indirect calorimeter was used to assess REE for subjects in the
intervention group at baseline, 30 days later, and 90 days after baseline. Subjects in the

control group were given a REE assessment after completion of the 90-day follow-up

appointment as an incentive to return for this appointment.
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Subjects were asked to abstain from food, beverage (except water), caffeine,
tobacco, and alcohol for four to six hours before the REE measurement, and no physical
exercise for two to four hours before the measurement. Three subjects who did not meet
the criteria were rescheduled for the following duty day. Consequently, 100% of subjects
reported adherence to these requirements at the time of their REE measurements. Ninety-
five percent stated fasting overnight for >12 hours from food and beverages (except
water) and >12 hours post exercise (one subject ingested a caffeine-containing soda six
hours before the test; another subject engaged in physical activity four hours before the
test). Subjects were provided with written instructions “Resting Metabolic Rate
Instructions,” before their test. (Appendix F)

Prior to the test, subjects rested in a relaxation chair in a reclined position for at
least 15 minutes. The MedGem™ was calibrated prior té each test by placing the unit on
a flat surface with no air movement and initiating auto-calibration for five seconds. The
subject was instructed to bfeathe into the MedGem ™ mouthpiece naturally and evenly
during the duration of the test. Each measurement lasted approximately 10 to 12 minutes
and the measurement was repeated once immediately following the first measurement.

Results and interpretation of the test were provided both orally and in writing to
each subject. Females received information regarding potential variability of results
based on their menstrual cycle. The following calculations were performed:

a) Mean REE was divided by 0.75 to determine total energy expenditure (TEE).
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b) 250 to 500 kcal/day Were subtracted from TEE to give a daily range for
weight loss calories. This range was provided for potential daily fluctuations
in activity levels.

The one-page sheet “What Affects My Resting Metabolic Rate” was provided to

each intervention subject. (Appendix G)
DATA MANAGEMENT AND ANALYSIS

Data were maintained in an Excel™ file on the desktop computer of the principal »
investigator. Data were collected/entered by the principal investigator and the associate
investigatof. To assess quality of data 10% of all data were randomly selected and
examined for accuracy by.an unbiased staff member. Behavioral Measurement Shared
Service (BMSS), Tucson, Arizona, supplied all Arizona Food Frequency Questionnaires
(AFF Q) and Arizona Activity Frequency Questionnaires (AAFQ). BMSS provided an
accurate and reliable source of technical suppbrt for these assessment instruments in the
form of optical scanning, quality control/assurance, and data analysis. The AFFQs and
AAFQs were double-scanned to ensure accuracy of data entry and checks were done for
outliers. AFFQs and AAFQs missing more than ten items would not be included in the
results. However this did not apply to any questionnaires in this study. The researcher
examined each questionnaire before allowing the subject to depart their appointment. If

any questions were not completed, the researcher had the subject complete the missing

information. Consequently, no questionnaires were missing items.
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Statistical analysis was done with STATA® software (version 8.0, STATA
Corporation, College Station, TX) using standard descriptive statistics, two-sample t-tests
with equal variances, multiple linear regression and one-way analysis of variance
(ANOVA). Statistical significance was set at p <0.05. Demographic and physical
characteristics comparison was run between the two groups pre-treatment and included
age, military rank, weight, BMI, body fat percent, and biological samples (cholesterol,
LDL, HDL, fn'glycerides, glucose, and thyrotropin).

Primary outcome measures between the two groups were changes from baseline
to 90 days in weight, BMI, percent body fat, cholesterol, LDL, HDL, triglycerides, and
ability to meet Air Forcé body fat and weight standards. Secondary outcome measures
were mean changes in physical activity level based on results of the Arizona Activity
Frequency Questionnaire, and mean changes in énergy intake based on the Arizona Food
Frequency Questionnaire. Additional comparisons were done to determine if other |
measurements affected results of the study including weight loss readiness scores and
number of education sessions attended. Additionally, changes in REE from baseline to.

30 days and 90 days were compared for subjects in the intervention group with a

generalized estimating equation (GEE) approach.
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CHAPTER1V: RESULTS
STUDY SAMPLE

Seventy-six males and females participated in this research study and were
randomized across the two study groups. The subjects were 18-46 years of age, with a
body weight range of 65.0-124.1 kg, BMI of 25.2-36.2 kg/m?, and body fat of 21-44%.
The subjects self-reported the following race/ethnic identifications: 65.8% Caucasian,
21.0% Black, and 13.2% Hispanic.

Table 1 shows the baseline physical characteristics of the control and intervention
groups. The two-sample t-test comparisons revealed no sigriiﬁcant differences in age,
gender, anthroponietrics (body weight, fat, BMI), blood biochemistries (cholesterol,
HDL-C, LDL-C, triglycerides, glucose, TSH), total energy expenditure and military rank
between the two groups at baseline. The two-sample t-test cofnparison shows a
significant difference in energy intake between the two groups at baseline (p=0.04).

Of the 38 control group subjects, 31 (81.6%) returned for the 90-day
anthropometric measurements. Subjects who did not return included: one subject who
became pregnant; three who did not return because of medical waivers, or their unit did
not appropriately schedule their 90-day appointment; and three who did not return
because the Air Force ended the body weight énd fat standards on 1 January 2004 and
they were not required to return for anthfopometric measurements.

Of the 38 intervention group subjects, 29 (76.3%) returned for the 90-day

anthropometric measurements.  Subjects who did not return include: one subject who
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became pregnant; one who was discharged from the Air Force; four who did not return

because of medical waivers, or their unit did not appropriately schedule their 90-day

appdintment; and three who did not return because the Air Force ended the body weight

and fat standards on 1 January 2004 and they were not required to return for

anthropometric measurements.

Table 1. Baseline Physical Characteristics Comparison Between Groups

Characteristics Control Intervention P
(N=38) (N=38) '

Age,y - 28.87 (7.68) 29.50 (7.60) 0.72
Men % 65.79% 76.32% 0.32
Women % 34.21% 23.68%
Weight, kg 90.46 (14.35) 91.27 (13.67) 0.80
BMI, kg/m® 29.74 (2.39) 29.97 (2.36) 0.67
Body Fat % 29.16 (5.35) 27.76 (4.47) 0.22
Lipids (N=33) (N=35)

Cholesterol, mg/dL 190.91 (39.94) 199.00 (35.87) 0.38

HDL-C, mg/dL 43.30 (16.30) 45.09 (10.62) 0.59

LDL-C, mg/dL 116.23 (34.20) 125.12 (33.29) 0.29

Triglycerides, mg/dL 155.52 (93.22) 141.09 (72.14) 0.48
Glucose, mg/dL 91.30(11.45) 88.71 (6.21) 0.41
Thyrotropin (TSH), pU/mL 1.50 (0.82) 1.40 (0.83) 0.63
Food Frequency Questionnaire (N=38) (N=38)

Energy, kcal/day 2066.23 (817.26) 2702.85 (1696.67) 0.04
Activity Frequency Questionnaire  (N=38) (N=38)

TEE, kcal/day 3482.78 (1014.26)  3526.53 (946.53) 0.85
Rank (N=38) (N=38)

Officer 0% 2.63% 0.32

Junior Enlisted (E-1 to E-4) 42.11% - 48.65% 0.58

Senior Enlisted (E-5 to E-9) 57.89% 48.72%

Values represent mean (+SD) for continuous variables, (%) for categorical variables.
P-value determined with two-sample t-test with equal variance.
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Table 2 shows the mean changes in anthropometrics, blood chemistries, diet, and
physical activity between the control and intervention groups from baseline to 90 days.
The two-sample t-test revealed no significant differences between groups in mean
changes for physical characteristics (body weight, BMI, and body fat) from baseline to 90
days, although the intervention group had a larger mean decrease in body weight, BMI,

- and body fat. Additionally, the intervention group had a greater mean decrease in body
weight and BMI, which showed a borderline significant p-value for a trend (p<0.1)
compared to the control group (body weight: —3.40 versus —1.91, intervention versus
- control group, respectively). There were no significant differences in lipids (cholesterol,
HDL-C, LDL-C, and triglycerides), ability to meet Air Force body weight and body. |
| standards, or mean changes in physical activity expenditure (leisure, recreation,
occupation, or total energy expenditure) based on the Arizona Activity Frequency
Questionnaire (AAFQ) results. There were significant between group differences in
dietary intake based on the Arizona Food Frequency Questionnaire (AFFQ) results. The
intervention group had a significantly greater reduction in mean energy, protein, total fat,
‘saturated fat, monounsaturated fat, polyunsaturated fat, and dietary cholesterol intake as
compared to the control group. |

Table 3a shows the mean changes in anthropometrics, blood chemistries, diet, and
physical activity within all subjecté in the control group only from baseline to 90 days.
The two-sample t-test revealed no significant differences in change in body weight, BMI,
and body fat, lipids (cholesferol, LDL-C, HDL-C, and triglycerides) from baseline to 90

days. In addition, no significant differences in dietary intake based on AFFQ results, or




physical activity expenditure based on AAFQ results were seen over time. Table 3b
shows a reanalysis with control subjects who have a complete data set for baseline and
90-day measurements. The two-sample t-test showed a significant decrease in body
weight, BMI, and bbdy fat from baseline to 90 days (p<0.01 for all). In addition, there
was a significant decrease in protein, total fat, carbohydrate, energy intake, fiber,
saturated fat, monounsaturated fat, and polyunsaturated fat from baseline to 90 days
(p=0.01 for all).

Table 4a shows the mean changes in anthropometrics, blood chemistries, diet, and
physical activity for all subjects within the intervention group from baseline to 90 days.
The two-sample t-test comparison revealed significant differences in mean changes in
dietary intake results based on the AFFQ for decreased intake of energy, protein, total fat,
saturated fat, monounsaturated fat, polyunsaturated fat, and dietary cholesteroi from
baseline to 90 days. There were no significant differences in mean change scores in
physical activity expenditure, anthropometrics (body weight, BMI, body fat), or lipids
(cholesterol, HDL-C, LDL-C, triglycerides). Table 4b shows a reanalysis with
intervention subjects who have a complete data set for baseline and 90-day
measurements. The two-sample t-tests showed significant decreases in body weight,
BM], and body fat from baseline to 90 days (p<0.0001 for all). There was also a
signiﬁcant decrease in protein, total fat, carbohydrate, energy intake, fiber, dietary

cholesterol, saturated fat, monounsaturated fat, polyunsaturated fat and leisure energy

expenditure (p<0.01 for all).
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Table 2. Mean Changes in Anthropometrics, Blood Chemistries, Diet, and Physical
Activity Between Groups from Baseline to 90 Days

Intervention

Characteristics Control P
Physical characteristics (N=31) (N=29)
Weight, kg -1.91(2.94) -3.40 (3.14) 0.06
BMI, kg/m? -0.60 (1.01) -1.07 (1.12) 0.09
Body Fat % -1.29(2.57) -2.00 (2.35) 0.27
Lipids (N=17) (N=17)
Cholesterol, mg/dL -1.53 (24.52) -1.12 (17.70) 0.96
HDL-C, mg/dL +1.71 (6.87) +2.41 (7.64) 0.78
LDL-C, mg/dL -2.02 (19.53) -4.31(14.27) 0.70
Triglycerides, mg/dL -6.29 (79.78) +3.87 (16.63) 0.69
Met Air Force Standards (N=31) (N=29)
Weight 22.58% 13.79% 0.39
Body Fat % 12.90% 20.69% 0.43
Food Frequency Questionnaire (N=29) (N=35)
Protein, g -15.87 (29.29) -46.78 (52.01) 0.01
Total Fat, g -20.34 (35.52) -45.27 (41.89) 0.01
Carbohydrate, g -60.54 (118.65) -111.92 (14497)  0.13
Energy, kcal -468.03 (815.01)  -1058.90 (1071.26) 0.02
Fiber, g -6.54 (10.54) -6.59 (9.92) ©0.98
Dietary cholesterol, mg -26.07 (121.27) -162.09 (287.80)  0.02
Saturated fat, g -6.87 (13.70) -15.25 (13.70) 0.02
Monounsaturated fat, g -7.56 (15.01) -17.83 (16.96) 0.01
Polyunsaturated fat, g -4.32 (7.85) -8.72 (9.20) <0.05
Activity Frequency Questionnaire  (N=28) (N=34) _
Leisure kcal/day -61.53 (311.62) -95.78 (213.10) 0.61
Recreation kcal/day +69.66 (369.20) +26.81 (364.22) 0.65
Occupational kcal/day +6.55 (336.80) -16.59 (684.73) 0.87
TEE kcal/day -63.36 (446.03) -87.56 (660.12) 0.87

Values represent mean (+SD) for continuous variables, (%) for categorical variables.
P-value determined with two-sample t-test with equal variance.
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Physical Activity Within Control Group from Baseline to 90 Days
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(All Control Subjects)
Characteristics Baseline Follow-Up P
Physical characteristics (N=38) (N=31)
Weight, kg 90.46 (14.35) 88.17 (14.28) 0.51
BMI, kg/m? 29.74 (2.39) 29.16 (2.70) 0.35
Body Fat % 29.15 (5.35) 27.23 (5.69) 0.15
Lipids (N=33) (N=17)
Cholesterol, mg/dL 190.91 (39.94) 189.94 (30.15) 0.93
HDL-C, mg/dL 43.30 (16.30) 49.71 (21.54) 0.24
LDL-C, mg/dL 116.23 (34.20) 112.00 (29.34) 0.67
Triglycerides, mg/dL 155.52 (93.22) 141.18 (57.90) 0.57
Food Frequency Questionnaire (N=38) (N=29)
Protein, g 83.01 (30.85) - 71.73 (38.05) 0.18
Total Fat, g 69.78 (34.69) 56.91 (25.92) 0.10
Carbohydrate, g 288.14 (124.81) -~ 239.01 (145.96) 0.14
Energy, kcal 2066.23 (817.26)  1726.33 (882.91)  0.11
Fiber, g 23.48 (15.13) 17.91 (11.31) 0.10
Dietary cholesterol, mg 222.47 (102.71) 215.95 (131.33) 0.82
Saturated fat, g 23.29 (12.52) 19.06 (9.53) 0.14
Monounsaturated fat, g 26.70 (14.27) 21.93 (9.84) 0.13
Polyunsaturated fat, g 13.91 (8.87) 11.21 (5.38) 0.15
Activity Frequency Questionnaire  (N=38) (N=28)
Leisure kcal/day 655.4 (359.98) 602.66 (344.14) 0.55
Recreation kcal/day 416.40 (395.56) 430.44 (312.97) 0.88
Occupational kcal/day 1410.44 (728.07) = 1359.68 (771.51) 0.79
TEE kcal/day 3482.78 (1014.26)  3352.86 (927.20) 0.60

Values represent mean (+SD) for continuous variables, (%) for categorical variables.
P-value determined with two-sample t-test with equal variance.
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Characteristics Baseline Follow-Up P
Physical characteristics (N=31) (N=31)
Weight, kg 90.08 (13.92) 88.17 (14.28) <0.01
BMI, kg/m’ 29.77 (2.40) 29.16 (2.70) <0.01
Body Fat % 28.52 (5.01) 27.23 (5.69) <0.01
Lipids (N=16) (N=16)
Cholesterol, mg/dL 190.88 (39.10) 187.63 (29.54) 0.60
HDL-C, mg/dL 47.19 (20.60) 48.75 (21.87) 0.39
LDL-C, mg/dL 113.28 (33.89) 112.32 (30.27) 0.85
Triglycerides, mg/dL 152.06 (80.93) 132.75 (47.84) 0.22
Food Frequency Questionnaire (N=29) (N=29)
Protein, g 87.61 (31.89) 71.73 (38.05) <0.01
Total Fat,g 77.25 (34.62) 56.91 (25.92) <0.01
Carbohydrate, g 299.54 (137.68) 239.01 (145.96) 0.01
Energy, kcal 2194.38 (867.47) 172633 (882.91)  <0.01
Fiber, g 24.47 (16.63) 17.91 (11.31) <0.01
Dietary cholesterol, mg 242.03 (103.14) 215.95 (131.33) 0.26
Saturated fat, g 25.93 (12.63) 19.06 (9.53) 0.01
Monounsaturated fat, g 29.48 (14.55) 21.93 (9.84) 0.01
Polyunsaturated fat, g 15.54 (9.36) 11.21 (5.38) <0.01
Activity Frequency Questionnaire  (N=28) (N=28)
Leisure kcal/day 664.20 (409.19) 602.66 (344.14) 0.31
Recreation kcal/day 360.78 (336.73) 430.44 (312.97) 0.33
Occupational kcal/day 1353.14 (664.22) 1359.68 (771.51) 0.92
TEE kcal/day 3416.23 (955.81) 3352.86 (927.20) 0.46

Values represent mean (+SD) for continuous variables, (%) for categorical variables.
P-value determined with two-sample t-test with equal variance.
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Characteristics Baseline Follow-Up P
Physical characteristics (N=38) (N=29)
Weight, kg 91.27 (13.67) 90.18 (12.76) 0.74
BMI, kg/m’ 29.97 (2.36) 29.15 (2.35) 0.16
Body Fat % 27.76 (4.47) 25.59 (4.47) 0.05
Lipids (N=35) (N=17)
Cholesterol, mg/dL 199.00 (35.87) 203.41 (28.23) 0.66
HDL-C, mg/dL 45.09 (10.62) 46.47 (14.78) 0.70
LDL-C, mg/dL 125.12 (33.28) 123.89 (31.50) 0.90
Triglycerides, mg/dL 141.09 (72.14) 149.00 (53.88) 0.70
Food Frequency Questionnaire (N=38) (N=35)
Protein, g 113.64 (72.50) 72.09 (46.77) 0.01
Total Fat, g 101.03 (65.83) 60.69 (44.72) <0.01
Carbohydrate, g 331.64 (221.71) 237.07 (175.30) <0.05
Energy, kcal 2702.85 (1696.67)  1780.09 (1232.62) 0.01
Fiber, g 23.73 (15.45) 18.42 (15.15) 0.14
Dietary cholesterol, mg 395.20 (302.27) 250.50 (209.40) 0.02
Saturated fat, g o 33.89 (22.27) 20.19 (15.43) <0.01
Monounsaturated fat, g 39.61 (26.29) 23.76 (17.39) - <0.01
Polyunsaturated fat, g 19.45 (12.70) 11.71 (9.02) <0.01
Activity Frequency Questionnaire ~ (N=38) (N=34)
Leisure kcal/day 666.54 (293.88) 590.55 (206.64) 0.21
Recreation kcal/day 482.79 (429.04) 548.39 (441.24) 0.52
Occupational kcal/day 1353.28 (727.67)  1404.64 (581.56)  0.74
TEE kcal/day 3526.53 (946.53) 3573.41 (689.50) 0.81

Values represent mean (+SD) for continuous variables, (%) for categorical variables.
P-value determined with two-sample t-test with equal variance.
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Table 4b. Mean Changes in Anthropometrics, Blood Chemistries, Diet, and
Physical Activity Within Intervention Group from Baseline to 90 Days
(Intervention Subjects with Complete Data Sets) '

Characteristics Baseline Follow-Up P
Physical characteristics (N=29) (N=29)
Weight, kg 93.58 (13.16) 90.18 (12.76) <0.0001
BMI, kg/m? 30.22 (2.12) 29.15 (2.35) <0.0001
Body Fat % 27.59 (4.66) 25.59 (4.47) <0.0001
Lipids (N=17) (N=17)
Cholesterol, mg/dL 204.53 (23.36) 203.41 (28.23) 0.80
HDL-C, mg/dL 44.06 (11.08) 46.47 (14.78) 0.21
LDL-C, mg/dL 128.10 (31.59) 123.89 (31.50) 0.25
Triglycerides, mg/dL 145.13 (57.63) 149.00 (53.88) 0.82
Food Frequency Questionnaire (N=35) (N=35)
Protein, g 118.86 (72.40) 72.09 (46.77) <0.001
Total Fat, g 105.95 (65.85) 60.69 (44.72) <0.0001
Carbohydrate, g 334.00 (222.13) 237.07 (175.30) 0.001
Energy, kcal 2838.99 (1691.58)  1780.09 (1232.62) <0.0001
Fiber, g 25.01 (15.35) 18.42 (15.15) <0.001
Dietary cholesterol, mg 412.59 (306.29) 250.50 (209.40)  <0.01
Saturated fat, g 35.45 (22.32) 20.19 (15.43) <0.0001
Monounsaturated fat, g 41.59 (26.31) 23.76 (17.39) <0.0001
Polyunsaturated fat, g 20.43 (12.71) 11.71 (9.02) <0.0001
Activity Frequency Questionnaire  (N=34) (N=34)
Leisure kcal/day 686.33 (284.72) 590.55 (206.64) 0.01
Recreation kcal/day 521.58 (436.75) 548.39 (441.24) 0.67
Occupational kcal/day 1421.24 (726.88) 1404.64 (581.56) 0.89
TEE kcal/day 3660.96 (909.08) 3573.41 (689.50) 0.44

Values represent mean (+SD) for continuous variables, (%) for categorical variables.
P-value determined with two-sample t-test with equal variance.
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CONFOUNDING FACTORS

There are many factors that may influence body weight and fat changes. Thus,
analysis of the data included evaluation of several potential effect modifiers or
confounders. In fact, the Air Force Weight and Body Fat program and research-driven
tools provided a variety of information about each subject, allowing for examination of
those factors. Factors that may have a confounding influence on body weight, BMI, and
body fat changes, for which information was available, included: gender, Weight Loss
Readiness Test scores, smoking status, and potential differences among subjects enrolled
before 1 October 2003 versus after this date due to the transition from the Air Force

Weight and Body Fat Management Program to the new Fitness Program.

Gender

Table 5 shows the mean changes in body weight, BMI, and body fat within the
control group by gender. The two-sample t-tests showed no significant difference
between males and females for the mean changes in body weight, BMI, and body fat in
the control group over time (0 to 90 days). Multiple linear regression determined

adjusted =0.07 (p=0.81), which showed gender did not improve the prediction of mean

changes in body weight, BMI, and body fat in the control group over time.




Table S. Mean Changes in Anthropometrics Within Control Group By Gender
From Baseline to 90 Days

Characteristics Males Females _ P
Physical characteristics (N=21) - (N=10)
Weight, kg -2.10(2.87) -1.52(3.21) 0.61
BMI, kg/m* -0.64 (0.88) -0.52 (1.30) 0.75
Body Fat % -1.29(2.47) -1.30(2.91) 0.99

Values represent mean (+SD) for continuous variables.
P-value determined with two-sample t-test with equal variance.

Table 6 shows the mean changes in body weight, BMI, and body fat within the
intervention group by gender. The two-sample t-tests showed no signiﬁcént differences
between males and females for the mean differences in body weight, BMI, and body fat
in the intervention group over time (0 to 90 days). Multiple linear regression determined
adjusted r*=0.11 (p=0. 11), which showed gender did not improve the prediction of mean
changes_ in body weight, BMI, and body fat in the intervention group over time.

Table 6. Mean Changes in Anthropometrics Within Intervention Group By Gender
From Baseline to 90 days '

Characteristics Males Females P
Physical characteristics (N=24) (N=5) ,
Weight, kg -3.65 (3.21) -2.18 (2.73) 0.35
BMI, kg/m® -1.13 (1.16) -0.82 (1.02) 0.59
Body Fat % -1.83 (2.44) -2.80 (1.79) 0.41

Values represent mean (+SD) for continuous variables.
P-value determined with two-sample t-test with equal variance.

Weight Loss Readiness Test Scores

The procedures for the Weight Loss Readiness Test Wére presented in Chapter
IIT: Methods. An example of the Weight Loss Readiness Test is presented in Appendix

E. The questionnaire consists of six categories that are scored separately. The subjects
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completed the questionnaires but were not given the results of their scores as this was a
research tool and the primary investigator did not intend to impact the usual care. .An
exception was the three subjects (one in the control group, and two iﬁ the intervention
group) that scored >12 on the “binging” section, which indicates moderate to severe
problems with binging behaviors in the past and/or present. The primary investigator did
not inform subjects of their score in the binging section but asked if they desired any
assistance in this area. In the control group, the one subject who scored in the range of
12-19 is receiving psychological treatment for different reasons and is not diagnosed with
bulimia. Two subjects in the intervention group scored in the range of 12-19. One
received psychological treatment in the past for bulimic behaviors and stated this was not
a present problem; the other stated that she was no longer engaging in the behaviors (the

- questionnaire asked if an individual had ever engaged in binging/purging behaviors).

- Each of the six categories will be presented separately with the baseline results
compared to the mean weight changes in the control and intervention groups. The
scoring guide fbr all categories was presented in Chapter III: Methods.

1) Goals and Attitudes: Table 7 shows the mean changes in body weighi: withiﬁ
the control group by the corresponding “Goals and Attitudes” scores. ANOVA revealed
there was not a significant difference in mean body weight changes based on the scores
for this section. Table 8 shows the mean changes in body weight within the intervention
group by the corresponding “Goals and Attitudes” scores. ANOVA revealed thére was

'not a significant difference in mean body weight changes based on the scores for this

section.
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Table 7. Mean Change in Weight Within Control Group by Goals and Attitudes
Scores From Baseline to 90 Days

Category* Mean Weight, kg (+SD) N P
0 -2.32 (3.95) 14 0.70
1 -1.70 (1.75) 15
2 -0.57 (2.73) 2

P determined with one-way analysis of variance,
* Scoring guide for each category is presented in Chapter ITl: Methods.

Table 8. Mean Change in Weight Within Intervention Group by Goals and
Attitudes Scores From Baseline to 90 Days

Category* Mean Weight, kg (+SD) N P
0 -3.80 (3.16) 15 0.29
1 -3.30 (3.03) 13
2 -1.36 (0) 1

P determined with one-way analysis of variance.
* Scoring guide for each category is presented in Chapter III: Methods.

2) Hunger Cues: Table 9 shows the mean changes in body weight within the
control group by the cbrresponding “Hunger Cues” scores. ANOVA revealed there was
not a significant difference in mean body weight changes based on the scores for this
section. Table 10 shows the mean changes in body weight within the intervention group
by the corresponding “Hunger Cues” scores. ANOVA revealed there was not a
significant difference in mean body weight changes based on the scores for this section.

Table 9. Mean Change in Weight Within Control Group by Hunger Cues Scores
From Baseline to 90 Days

Category* Mean Weight, kg (+SD) N P
0 -1.96 (1.84) 6 - 0.50
1 -1.46 (2.66) 18
2  -3.03(4.28) 7

P determined with one-way analysis of variance.
* Scoring guide for each category is presented in Chapter IIl: Methods.
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Table 10. Mean Change in Weight Within Intervention Group by Hunger Cues
Scores From Baseline to 90 Days _

Category* Mean Weight, kg (+SD) N P
0 -2.89 (4.51) 4 0.83
1 -3.71 (2.64) 17
2 -2.99 (3.76) 8

P determined with one-way analysis of variance.
* Scoring guide for each category is presented in Chapter ITI: Methods.

K)) Cox_ltroi Over Eating: Table 11 shows the mean changes in body weight -

within the control group by the corresponding “Control Over Eating” scores. ANOVA
revealed there was not a significant difference in mean body weight changes based on the
scores for this section. Table 12 shows the mean changes in body weight within the
intervention group by the corresponding “Control Over Eating” scores. ANOVA
revealed there was not a significant difference in mean body weight changes based on the
scores for this section.

Table 11. Mean Change in Weight Within Control Group by Control Over Eating
Scores From Baseline to 90 Days

Category* Mean Weight, kg (+SD) N ' P
0 : -2.5(0) 1 0.81
1 -2.34 (2.76) 11
2 -1.63 (3.16) 19

P determined with one-way analysis of variance.
* Scoring guide for each category is presented in Chapter III: Methods.

Table 12. Mean Change in Weight Within Intervention Group by Control Over
Eating Scores From Baseline to 90 Days

Category* Mean Weight, kg (+SD) N P
0 , 0 0.62
1 -3.07 (3.28) 13
2 -3.67 16

P determined with one-way analysis of variance.
* Scoring guide for each category is presented in Chapter IIT: Methods.
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4) Binging: Table 13 shows the mean changes in body weight within the control
group by the corresponding “Binging” scores. ANOVA revealed there was not a
significant difference in mean body weight changes based on the scores for this section.
Table 14 shows the mean éhanges in body weight within the intervention group by the
corresponding “Binging” scores. ANOVA revealed thgre was a significant differencé in
mean body weight changes based on the scores for this section from baseline to 90 days.

Table 13. Mean Change in Welght Within Control Group by Binging Scores From
Baseline to 90 Days

Category* Mean Welght, kg (+SD) N P
0 -1.85(2.84) 18 0.98
1 -1.95 (3.33) 12
2 -2.50 (0) 1

P determined with one-way analysis of variance.
* Scoring guide for each category is presented in Chapter IlI: Methods.

Table 14. Mean Change in Weight Within Intervention Group by Binging Scores
From Baseline to 90 Days

Category* Mean Weight, kg (+SD) N P
0 -4.26 (2.46) : 14 0.03
1 -3.28 (3.30) 13
2 +1.84 (0.67) ' 2

P determined with one-way analysis of variance.
* Scoring guide for each category is presented in Chapter III: Methods.

Table 15 shows the mean changes between the control and intervention groups
after excluding the three subjects who scored >12 in their responses to the binging
section, which is indicative of moderate to severe problems with binging behaviors in the
past and/or present. Two-sample t-tests revealed that the intervention group had a

significantly greater decrease in body weight and BMI compared to the control group
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over the 90-day study. Although the intervention group also demonstrated a greater mean
decrease in body fat than the control group subjects, this decrease did not reach statistical
significance.

Table 15. Mean Changes in Anthropometrics Between Groups From Baseline to 90
Days: Subjects Who Scored >12 on Binging Section Excluded

Characteristics Control Intervention P
Physical Characteristics (N=30) (N=27)

Weight, kg -1.89(2.99) -3.79 (2.88) 0.02
BMI, kg/m? : -0.59 (1.03) -1.22(1.01) 0.02
Body Fat % -1.30 (2.61) -2.11 (2.36) 0.23

Values represent mean (+SD) for continuous variables.
P-value determined with two-sample t-test with equal variance.

| 5) Emotional Eating: Table 16 shows the mean changes in body weight within
the control group by the corresponding “Emotional Eating” scores. ANOVA revealed
there was not é significant difference in mean body weight changes based on the scores
for this section. Table 17 shows thé mean changes in body weight within the intervention
group by the corresponding “Emotional Eating” scores. ANOVA revealed there was not
a significant difference in mean body weight changes based on the scores for this section.

Table 16. Mean Change in Weight Within Control Group by Emotional Eating
Scores From Baseline to 90 Days

Category* Mean Weight, kg (+SD) N P
0 -2.50 (0) 1 0.90
1 -2.58 (2.29) 3
2 -1.82(3.09) 27

P determined with one-way analysis of variance. A _
* Scoring guide for each category is presented in Chapter III: Methods.
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Table 17. Mean Change in Weight Within Intervention Group by Emotional Eating
Scores From Baseline to 90 Days

Category* Mean Weight, kg (+SD) N P
0 0 0.77
1 -2.95 (1.31) 4
2 -3.47 (3.35) 25

'P determined with one-way analysis of variance.
* Scoring guide for each category is presented in Chapter IIl: Methods.

6) Exercise: Table 18 shows the mean changes in body weight within the control
group by the corresponding “Exercise” scores. AN OVA revealed there was not a
significant difference in mean body weight changes based on the scores for this section.
Table 19 shows the mean changes in body weight within the intervention group by the
corresponding “Exercise” scores. ANOVA revealed there was not a significant
difference in mean body weight changes based on the scores for this section.

Table 18. Mean Change in Weight Within Control Group by Exercise Scores From
Baseline to 90 Days

Category* Mean Weight, kg (+SD) N | 4
0 -1.36 (4.12) 11 0.66
1 -2.44 (1.92) 14
2 -1.67 (2.62) 6

P determined with one-way analysis of variance.
* Scoring guide for each category is presented in Chapter ITI: Methods.

Table 19. Mean Change in Weight Within Intervention Group by Exercise Scores
From Baseline to 90 Days

Category* __Mean Weight, kg (+SD) N P
0 -3.30 (1.13) 8 0.57
1 -2.74 (3.07) 11
2 -4.21 (4.23) 10

P determined with one-way analysis of variance.
* Scoring guide for each category is presented in Chapter ITI: Methods.
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Smoking Status

Table 20 shows the mean changes in body weight, BMI, and body fat from
baseline to 90 days in the control group based on smoking status of the subjects at
baseline (current smokers versus nonsmokers). The two-sample t-tests showed no
significant differences between current smokers and nonsmokers in the mean differences
in body weight, BMI, and body fat in the control group. Multiple linear regression
determined adjusted r*=0.08 (p=0.85), which showed that smoking status did not improve
the prediction of changes in body weight, BMI, and body fat in the control group over
time.

Table 20. Mean Changes in Anthropometrics From Baseline to 90 Days Within
Control Group By Smoking Status

Characteristics Current Smoker Nonsmoker P
Physical characteristics (N=9) (N=22)
Weight, kg -1.19 (3.50) -2.21(2.72) 0.39
BMI, kg/m’ -0.36 (1.07) -0.70(1.00) 041
Body Fat % -1.11 (2.85) -1.36 (2.52) . 0.81

Values represent mean (+SD) for continuous variables.
P-value determined with two-sample t-test with equal variance.

Table 21 shows the mean changes in body weight, BMI, and body fat from
baseline to 90 days in the intervention group based on smokirig status of the subjects at
baéeline (current smokers versus nonsmokers). The two-sample t-tests showed no
significant differences between current smokers and nonsrﬁokers 'in the meén differences
in body weight, BMI, and body fat in the intervention group. Multiple linear regression

determined adjusted r*=0.01 (p=0.45), which showed that smoking status did not improve
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the prediction of changes in body weight, BMI, and body fat in the intervention 'group

over time.

Table 21. Mean Changes in Anthropometrics From Baseline to 90 Days Within
Intervention Group By Smoking Status :

Characteristics Current Smoker Nonsmoker P
Physical characteristics (N=6) (N=23)
Weight, kg -4.05 (3.38) -3.23 (3.13) 0.58
BMI, kg/m’ -1.22 (1.16) -1.03 (1.13) 0.72
Body Fat % -1.33 (3.01) -2.17 (2.19) 0.44

Values represent mean (+SD) for continuous variables.
P-value determined with two-sample t-test with equal variance.

Transition from Weight and Body Fat Management Program to new Fitness
Program .

Table 22a shows the mean changes in anthropometrics, blood chemistries, diet,
and physical activity between the control and intervention group in a sub-group analysis
of subjects enrolled before 1 October 2003 and thus who were required to meet body
weight and body fat standards. The two-sample t-test comparisons revealed significant
differences between groups for changes in body weight and BMI over time. In addition,
reported dietary intake baéed on the AFFQ for energy, protein, total fat, saturated fat,
monounsaturated fat, polyunsaturated fat, and dietary cholesterol were also significantly
different across the two groups at 90 days. There wére no significant differences in
physical activity expenditures based on the AAFQ, lipids (cholesterol, HDL-C, LDL-C,

triglycerides), or meeting Air Force body weight or fat standards between the two groups

over time.
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Table 22a. Mean Changes in Anthropometrics, Blood Chemistries, Diet, and
Physical Activity Between Groups From Baseline to 90 Days: Subjects Enrolled
Before 1 October 2003 (N=44)

Characteristics Control Intervention P
Physical characteristics (N=25) (N=19)
Weight, kg -1.78 (3.20) -4.26 (3.32) 0.02
BMI, kg/m’ -0.57 (1.11) -1.38 (1.10) 0.02
Body Fat % -1.52(2.79) -2.79 (2.30) 0.11
Lipids (N=16) (N=14)
Cholesterol, mg/dL -2.19(25.17) -4.29 (13.61) 0.78
HDL-C, mg/dL +1.88 (7.06) +1.21 (7.37) 0.80
LDL-C, mg/dL -1.78 (20.15) -5.62 (10.60) 0.54
Triglycerides, mg/dL +1.88 (7.06) +1.21 (7.37) 0.80
Meet Air Force Standards (N=25) (N=19)
Weight 24.00% 21.05% 0.82
Body Fat % 16.00% 31.58% 0.23
Food Frequency Questionnaire (N=23) (N=23)
Protein, g -12.84 (28.85) -48.26 (57.48) 0.01
Total Fat, g -22.05 (38.66) -48.38 (48.25) <0.05
Carbohydrate, g -59.77 (127.38) -125.57 (159.38) 0.13
Energy, kcal -~ -474.14 (882.27) -1155.00 (1267.10) 0.04
Fiber, g . -6.48 (9.42) -5.82(10.75) 0.83
Dietary cholesterol, mg -16.00 (130.57) -156.27 (338.36) 0.07
Saturated fat, g -7.70 (15.22) -16.05 (16.07) 0.08
Monounsaturated fat, g -8.12 (16.10) -19.03 (19.29) 0.04
Polyunsaturated fat, g -4.62(8.42) -9.65 (10.25) 0.08
Activity Frequency Questionnaire ~ (N=22) (N=22)
Leisure kcal/day -50.40 (258.19) -93.85 (222.40) 0.55
Recreation kcal/day . +115.87 (360.90) -52.06 (358.31) 0.13
Occupational kcal/day +22.62 (351.24) -9.32(841.33) 0.87
TEE kcal/day +9.25 (432.58) -160.21 (774.10) 0.38

Values represent mean (SD) for continuous variables, (%) for categorical variables.
P-value determined with two-sample t-test with equal variance.

Table 22b shows the mean changes in anthropometrics and blood chemistries
between the control and intervention group in a sub-group analysis of subjects enrolled

after 1 October 2003 and thus who were not required to meet body weight and body fat
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standards. The two-sample t-test comparisons revealed no significant differences

between groups for changes in body weight, BMI, and body fat over time.

Table 22b. Mean Changes in Anthropometrics and Blood Chemistries Between
Groups From Baseline to 90 Days: Subjects Enrolled After 1 October 2003 (N=16)

Characteristics Control Intervention P
Physical characteristics (N=6) (N=10)
Weight, kg -2.47 (1.49) -1.75 (1.98) 0.46
BMI, kg/m’ -0.67 (0.28) -0.48 (0.95) 0.65
Body Fat % -0.33 (1.03) -0.50 (1.65) 0.83
Lipids (N=1) (N=3)
Cholesterol, mg/dL. +9.00 -13.67 (30.07) NA
HDL-C, mg/dL -1.00 -8.00 (7.55) NA
LDL-C, mg/dL -6.00 -1.33 (28.18) NA
Triglycerides, mg/dL +80.00 +1.21 (7.37) NA

Values represent mean (SD) for continuous variables.
P-value determined with two-sample t-test with equal variance.

PRIMARY OUTCOMES: HYPOTHESIS TESTING

Hypothesis 1

Hypothesis 1: as compared to the group that’receives usual care, the group
receiving usual care plus measured REE will have significantly reduced weight and body
mass index (BMI) at the end of a 90-day intervention.

Table 2 shows the mean body weight change from baseline to 90 day§ in the
control group (N=31) was —1.91 (+2.94) (+SD) kg and the intervention group (N=29) was
-3.40 (+£3.14) kg. This was not a significant difference, although showed marginal

significance (p=0.06). The mean BMI change from baseline to 90 days in the control
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group was —0.60 (+1.01) kg/m” and the intervention group was —1.07 (+1.12) kg/m”. |
This was not a significant difference, although showed a trend (p=0.09).

Table 22a shows the mean physical change in a subgroup analysis from baseline
to 90 days of the subjects that enrolled before 1 October 2003. Subjects enrolled after
this date were not required to meet Air Force weight and body fat standards. The mean
body weight difference in the control group (N=25) was —1.78 (+3.20) kg and the
- intervention group (N=19) was —4.26 (+3.32) kg. This was a significant difference
(p=0.02). The mean BMI change from baseline to 90 days in the control group was —0.57
(+1.11) kg/m® and the intervention group was —1.38 (+1.10) kg/m®. This was a
significant difference (p=0.02).

Table 15 shows the meaﬁ physical changes from baseline to 90 days in a subgroup
analysis of subjects with a Binging score of >12 on the Weight Loss Readiness Test. The
mean body weight difference in the control group (N=30) was —1.89 (+2.99) kg and the
intervention group (N=27) was —3.79 (+2.88) kg. This difference was significant V
between groups (p=0.02). The mean BMI changes from baseline to 90 days in the
control group was —0.59 (+1.03) kg/m? and the intervention gfoup was —1.22 (+1.01)
kg/m®. This was also a significant difference between groups (p=0.02).

Thus, there were significant differences in the mean changes in body weight and
BMI in the intervention group versus the control group during a subgroup analysis of: 1)

the subjects enrolled before 1 October 2003, and 2) Binging scores >12 as determined

with two-sample t-tests. Therefore the hypothesis was not rejected.
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Hypothesis 2

Hypothesis 2: as compared to the group that receives usual care, the group
receiving usual care plus measufed REE will have significantly reduced body fat at the
end of a 90-day intervention. |

Table 2 shows the mean body fat change from baséline to 90 days. The mean
difference in the control group (N=31) was —1.29 (+2.57) percent and the iﬁtewention
group (N=29) was —2.00 (+2.35) percent. This was not a significant difference (p=0.27).

Table 22a shows the mean body fat change from baseline to 90 days in a
subgroup analysis of the subjects that enrolled before 1 October 2003. The mean
difference in the control group (N=25) was —1.52 (+2.79) percent and the intervention
group (N=19) was —2.79 (+2.30) percent. This was not a significant difference (p=0.11).

Table 15 shows the mean body fat change from baseline to 90 days in a subgréup
analysis of sﬁbjects with a Binging score of >12 on the .Weight Loss Readiness Test. The
mean body fat difference in the control group (N=30) was —1.30 (+2.61) percent and the
intervention group (N=27) was —2.11 (+2.36) percent. This difference was not significant
between groups (p=0.23).

There were ﬁot significant differences in the mean changes in body fat in the

intervention group versus the control group as determined with two-sample t-tests so the

hypothesis was rejected.
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Hypothesis 3

Hypothesis 3: as compared to the group that receives usual care, the group
receiving usual care plus measured REE will have significantly decreased total
cholesterol, LDL-C, and triglycerides at the end of a 90-day intervention.

| Table 2 shows the mean changes in total cholesterol, LDL—C, and triglycerides
from baseline to 90 days. The mean total cholesterol difference in the control group
(N=17) was ~1.53 (+24.52) mg/dL and the intervention group (N=17) was —1.12 (+17.70)
mg/dL. This was not a significant difference (p=0.96). The mean LDL-C difference in
the control group was —2.02 (+19.53) mg/dL and the intervention group was —4.31
(+14.27) mg/dL. This was not a significant difference (p=0.70). The mean difference in
triglycerides in tﬁe control group was —6.29 (+79.78) mg/dL and the intervention group
was +3.87 (+16.63) mg/dL. This was not a significant difference (p=0.69).

Table 22a shows the mean changes in total cholesterol, LDL-C, and triglycerides
from baseline to 90 days in a subgroup analysis of the subjecfs that enrolled before 1
October 2003. The mean total cholesterol difference in the control group (N=16) was —
2.19 (+25.17) rﬁg/dL and the intervention group (N=14) was —4.29 (+13.61) mg/dL. This
was not a significant difference (p=0.78). The mean LDL-C difference in the control
group was —1.78 (+20.15) fng/dL and the intervention group was —5.62 (+10.60) mg/dL.
This was not a significant difference (p=0.54). The mean difference in triglycerides in

the control group was +1.88 (+7.06) mg/dL and the intervention group was +1.21 (+7.37)

mg/dL. This was not a significant difference (p=0.80).
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There were not significant differences in the mean changes in total cholesterol,
LDL-C, and triglycerides in the intervention group versus the control group as

determined with two-sample t-tests so the hypothesis was rejected.
SECONDARY OUTCOMES

1) Mean Change in Energy Intake

Energy intake was measured with the AFFQ at baseline and again at 90 days.
Table 2 shows the mean energy intake change from baseline to 90 days. The mean
difference in the control group (N=29) was —468.03 (+815.01) kcal/day and the
intervention group (N=35) was —1058.90 (+1071.26) kcal/day. This was a significant
difference (p=0.02).

Table 22a shows the mean energy intake change from baseline to 90 days in a
subgroup analysis of the subjects that enrolled before 1 October 2003. The mean
difference in the control group (N=23) was —474.14 (+882.27) kcal/day and the
intervention group (N=23) was —1155.00 (+1267.10) kcal/day. This‘wa_s a significant

difference (p=0.04).

2) Mean Change in Physical Activity

Energy expenditure and physical activity was measured with the AAFQ at
baseline and again at 90 days. Table 2 shows the mean energy expenditure change from
baseline to 90 days. The mean increase in recreation-based physical activity in the
control group (N=28) was +69.66 (+369.20) kcal/day and the intervention group (N=34)

was +26.81 (+364.22) kcal/day. This was not a significant difference (p=0.65). The
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mean decrease in total energy expenditure in the control group was —63.36 (+446.03)
kcal/day and the intervention group was —87.56 (+660.12) kcal/day. This was not a
bsigniﬁcant difference (p=0.87).

Table 22a shows the mean energy expenditure change from baseline to 90 days in
a subgroup analysis of the subjects that enrolied before 1 October 2003. The mean
difference in recreation-based physical activity in the control group (N=22) was +115.87
(360.90) kcal/day and the intervention group (N=22) was —52.06 (+358.31) kcal/day.
This was not a significant difference (p=0.13). The mean difference in total energy
expenditure in the control group was +9.25 (+432.58) kcal/day and the intervention group

was —160.21 (+774.10) kcal/day. This was not a significant difference (p=0.38).
3) Change in REE in Intervention Group

A generalized estimating equation (GEE) approach was used to model the three
repeated measures (baseline, 30 days, and 90 days) per subject in the intervention group.
Both compound symmetry and unstructured correlation patterns were investigated, with
the unstructured chosen due to a better model fit and uneven spacing of the times of
measurement. The parameter estimate for the eﬁ‘ect of time on REE was tested for
statistical significance.

Table 23 shows the mean REE measurements for the 38 intervention group

subjects. Figure 2 shows the REE values during the 3 repeated measures in the

intervention group.
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The GEE population-averaged model with unstructured correlation revealed
significant differences between the three repeated measures (p<0.015. The analysis
resulted iﬁ a time coefficient: 1.94 kcal/day and constant coefficient: 1691.14 kcal/day.
The result was a 10.3% increase in REE during the 90 days. [(1.94x90 dayé)/ 1691] x

100%=10.3%

Table 23. Mean REE During 3 Repeated Measures in the Intervention Group

Time (days) Mean REE, kcal/day (+SD) Observations
0 1739.34 (369.48) 38
30 1657.17 (298.71) 30
90 1860.00 (300.15) 35

P <0.01 (95% CI: 0.70, 3.18)
P value determined with GEE population-averaged model with unstructured correlation.

Figure 2. REE Values During 3 Repeated Measures in the Intervention Group
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Seven subjects had REE measurements performed during extreme high
temperatures as a result of failure of the air conditioning system at the Health and
Wellness Center for >1 week. Table 24 shows the REE results for these subjects. Table
25 shows the mean REE measurements for the remaining 31 intervention group subjects
(with 7 subjects removed). Figure 3 shows the REE values during the 3 repeated
measures in the intervention group with N=31 subjects. The GEE populatioh—averaged
model with unstructured correlation revealed significant differences between the three
" repeated measures (p=0.000). The analysis resulted in a time coefficient: 3.59 kcal/day
and constant coefficient: 1589.47 kcal/day. The result was a 20.3% increase in REE
during the 90 days. [(3.59x90 days)/1589.47] x 100%=20.33%

Table 24. Results of Subjects With REE Measured During High Temperatures

1D Mean REE of Two Baseline Measurements (kcal/day)
58 2270
59 2320
61 2520
62 2570
63 1430
65 2330
70 2720

REE range: 1430-2720 kcal/day. Mean (+SD): 2308.57 (419.58).

Table 25. Mean REE During 3 Repeated Measures in the Intervention Group
Shown Without 7 Subjects *

Time (days) Mean REFE, kcal/day (+SD) Observations
0 1610.81 (201.20 SD) 31
30 1656.25 (308.76 SD) 24
90 ' 1864.11 (296.42 SD) 28

P =0.000 (95% CI: 1.80, 5.38)

P value determined with GEE population-averaged model with unstructured correlation:
* 7 subjects removed from second analysis of REE changes. REE measurements were
higher than expected as a result of air conditioning malfunction.
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Figure 3. REE Values During 3 Repeated Measures in the Intervention Group
Shown Without 7 Subjects (Air Conditioning Malfunction)
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Table 26 shows the mean REE measurements for the 20 intervention group
subjects with a complete data set of all three REE measurements. Figure 4 shows the
REE values during the 3 repeated measures in the intervention group with N=20 Subjects.
The GEE population-averaged model with unstructured correlation revealed significant
differences between the three repeated measures (p=0.000). The analysis resulted in a
time coefficient: 3.02 kcal/day and cbnstant coefficient: 1565.18 kcal/day. The result

was a 17.37% increase in REE during the 90 days. [(3.02x90 days)/1565.18] x

100%=17.37%
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Table 26. Mean REE During 3 Repeated Measures in the Intervention Group:
Subjects Enrolled Before 1 October 2003 with Complete Data Sets

Time (days) Mean REE, kcal/day (+SD) - Observations
0 1583.00 (190.06) 20
30 1629.00 (290.82) ‘ 20
90 1845.75 (334.83) 20

P = 0.000 (95% CI: 1.80, 5.38)
P value determined with GEE population-averaged model with unstructured correlation.

Figure 4. REE Values During 3 Repeated Measures in the Intervention Group:
Subjects Enrolled Before 1 October 2003 with Complete Data Sets
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4) Estimated REE Equation Versus Measured REE
Figure 5 shows a comparison of mean measured REE (conducted with the
MedGem indirect calorimeter) and mean estimated REE at baseline and 90 days.

Estimated REE was determined with the following equation: 25 kcal/kg x body weight

(kg) — 500 kcal for weight loss. These results were provided to all subjects at the
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Sensible Weigh #1. The MedGem REE results were divided by 0.75 and 500 kcal was
subtracted to determine the appropriate energy intake for weight los.s. Two—sample t-tests
determined that mean baseline MedGem REE measufements were significantly lower
than estimated REE measurements (p<0.01). However, at 90 days, the mean MedGem

REE measurements were significantly higher than estimated REE measurements

(p=0.04).

Figure S. Mean REE Values Determined By MedGem and Mean Estimated REE
for Subjects Completing Baseline and 90-Day MedGem Measurements (N=23)
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5) Changes in Strength Training
Table 27 shows the mean change scores in reported strength training frequency in the |

control and intervention groups. The scores were reported as part of the Arizona Activity

Frequency Questionnaire (AAFQ). The two-sample t-test shows that there were no

significant differences in strength training when comparing all subjects enrolled in the
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study who completed a AAFQ at baseline and 90 days. However, when comparing only
subjects who enrolled before 1 October 2003, the two-sample t-test shows that the
intervention group had a significantly higher mean increase in strength training frequency

compared to the control group (p=0.01).

Table 27. Mean Changes in Strength Training Frequency Between Groups from

Baseline to 90 Days*
Characteristic Control Intervention P
All subjects: . (N=30) (N=31) .
Strength training frequency changes 0(1.41) +0.29 (1.10) 0.37
Subjects enrolled before 1 Oct 03: (N=23) (N=21)
Strength training frequency changes =~ -0.39 (1.20) +0.48 (0.98) 0.01

Values represent mean (+SD) for continuous variables.

P-value determined with two-sample t-test with equal variance ‘

* Scores are based on the following frequencies of strength training: 0=no strength
training; 1=1-3 times per month; 2=5-10 times per month; 3=11-19 times per month;
4>20 times per month.
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CHAPTER V: DISCUSSION AND CONCLUSIONS

This study soﬁght to investigate the effectiveness of informing participants of
their measured REE plus usual care versus providing usual care only to participants in the
Air Force Weight and Body Fat Management Program with the goal being significantly
decreased body weig.ht‘ Secondary endpoints includéd body fat, BMI, and blood
bioéhemistries. The following sections provide a detailed discussion of hypothesis

testing and conclusions based on the results.
HYPOTHESIS 1

Data from this research prdvided evidence to support the hypothesis that the

'grdup who received usual care plus measured REE had reduced body weight and BMI at

| the end of a 90-day intervention compared tb the group that received usual care only.
Whgn controlling for the confounding factor of subjects enrolled after 1 October 2003,
the evidence becomes statistically significant with the intervention group having.a larger
mean decrease in both body weight and BMI (p<0.02 for both).

When eliminating subjects who responded in the highest range for binging (past
and/or present), the evidence also becomes statistically significant with the intervention
group having larger mean decreases in both body weight and BMI (p<0.02 and p<0.03
respectively).

Internal validity of this research may have been influenced as a result of the
intervention group receiving two additional face-to-face contacts with the primary

investigator for their REE measurements at baseline and 30 days. Some previous
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research has shoWn that subjects who received additional contacts, whether face-to-face,
or group support had larger decreases in body weight (Rippe, 1998 & Heshka, 2003).

Several studies have been published illustrating this point. A study of 80 women,
120-150% ideal body weight, were randomized to a 12-week weight loss intervention
(with group support, 1500 kcal/day energy intake, and 1500 kcal/week physical activity
expenditure) or served as controls. The intervention group lost significantly more weight
compared to the controls (p<0.001): —6.1 (4.0) kg versus —1.3 (1.3) kg (Rippe, 1998).

Another study of 65 men and 358 women with a BMI 27-40 kg/m? were randomly
assigned to either a self-help group or a weight loss program. The self-help group
subjects received a 20-minute consultation with a registered dietitian at baseline and
Week 12, and they were provided with written materials for weight loss. The weight loss
program group attended weekly group weight loss meetings for two years. At two years,
‘the mean weight loss of subjects in the weight loss program wds significantly greater
(p<0.001) than the self-help group: 2.9 (6.5) kg versus —0.2 (6.5) kg. Therefore subjects
who had weekly visits for two years lost significantly more weight than subjects who had
only two visits (Heshka, 2003).

However, given that the difference in the number of contacts in this study is only
two visits, it is less likely that social support was related to weight loss. Other studies
have not shown_that a difference in contact between subjects and researchers alters
weight loss. For example, the Women’s Healthy Eating and Living Study (N=3,088)
included an intervention group, which received 18-20 hours of telephone counseling

during the first year and a control group, which did not receive telephone counseling.




81

There were no differences between groups or within each group from baseline to one year
in health-related quality of life, perceived social support, and depressive symptoms
(Bardwell, 2004).

Additional factors could alter results of the body weight changes. Military
personnel have increased pressure to maintain wei ght-for-height and body composition
standards. Data collected Air Force-wide revealed the prevalence of purging behaviors
among Air Force personnel Whille attempting to meet standards were: 20.2% fasting;
13.4% diet pills; '3.4% laxatives, 3.2% vomiting; 2.9% diuretics; and 2.3% exercising
greater than twice a day (may have multiple responses per individual). Reasons repqrted
for engaging in these behaviors included: “competitiveness for advancerrient, concern for
weight, being forced into weight control programs, and being harassed by supervisor for
weight” (Weight Management, 2003). However, it is likely that Both the intervention and
control groups had equal pressure to méet standards (due to randomization of the
participants) and would strive to meet goals at baseline and 90 days (excluding the

subjects enrolled after 1 October 2003). Additionally, baseline weigh-ins may have been

more likely to be preceded by these behaviors because of the short notice of the

measurement appointment (>2 days) (Air Force Instruction 40-502, 2002).

If these restricting behaviors were indeed present at baseline, this méy explain the
signiﬁcantly lower méan REE measurements conducted with the MedGem indirect
calorimeter compared to the mean 90-day REE measurements (p=0.000). This may also

be the reason for the significantly lower mean baseline REE measurements compared to

the mean baseline estimated REE results (p<0.01). Leibel, et al found a significant
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decrease in mean REE measured in nine obese and 11 non-obese subjects after a ten
percent body weight reduction (p<0.05). The reduced REE measurements during or
immediately following weight loss may show a decreased cost of substrate movement or
a metabolic adaptation to the negative energy balance (Leibel, 1995).

An additional consideration for the mean change in weight in the intervention and

- control groups is a comparison of the energy intake and energy expenditure and the

resulting weight loss by subjects in both groups. The mean negative energy balance was
405 kcal/day and 971 kcal/day in the control and intervention groups, respectively. If
subjects actually attained this negative energy balance throughout the 90 days of the
study, subjects in the control and intervention groups would have lost 4.7 kg and 11.4 kg,
respectively. However, subjects lost a meaﬂ of 1.9 kg in the control group and 3.4 kg in

the intervention group. These results were similar when examining the subjects enrolled

before 1 October 2003.

HYPOTHESIS 2

The present study provided no significant evidence to suppoﬁ the hypothesis that
the group who‘ received usual care plus measured REE wil] have significantly reduced
body fat at the end of a 90-day intervention as compared to the group that received usual
care only. The difference in ﬁean body fat changes showed that the intervention group
had a larger mean decrease in body fat but this was not significant (p>0.2). | The lack of
statistical significance may be due to the small sample size. There was no significant

difference in mean body fat changes during a subgroup analysis of subjects enrolled
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before 1 October 2003 (p>0.1) or subjects who responded in the highest category for
binging in the past and/or present (p>0.2).

The length of this study may not have provided sufficient time to demonstrate
significant changes in body fat. A six-month intervention of 39 Navy males assigned to
the USS Enterprise was conducted during a deployment.' Subjects were randomly
assigned to a control group of usual care (exercise alone) or a treatment group of
nutrition/cognitive behavioral program plus usual care. The treatment group had a
greater reduction iﬁ body fat compared to the control group (7% versus 5% respectively)
(Dennis, 1999). Extending the length of study time from three to six months may
produce similar, larger changes in body fat.

Another consideration was the differences in energy expended during recreation
exercise in each group. The subgroup analysis of subjects enrolled before 1 October
2003 showed that the intervention group had a mean decrease in recreation energy
expended (-52.1 kcal/day) whereas the control group had a mean increase (+115.9

kcal/day) from baseline to 90 days. These differences were not significant between

groups (p=0.13). However, an examination of the between group changes in mean

strength training frequency may have lead to the changes in body composition. The
control group had a mean decrease in strength training frequency score (-0.4) and the
intervention group had a mean increase 'in strength training frequency score (+0.5).
These were significantly different between groups (p=0.01). This increased strength

training from baseline to 90 days could be a factor in the larger decrease in body fat

percent in the intervention group over time.
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The increase in strength training may have also had an impact on the significant
increase in REE measured with the MedGem indirect calorimeter from baseline to 90
days (p=0.000). These results were seen in a study of 20 subjects with a BMI: 35.2+2.9
kg/m* who were placed on an 800-kcal/day diet for 12 weeks. Subjects were randomly
assigned to the aerobic exercise group or the resistance exercise group. Body fat percent
decreased significantly (p<0.05) in both groups and .there no between-group differencgs
in body fat. Measured REE decreased significantly in the aerobic group from 1569+202
kcal/day (+SD) at baseline to 1359+297 kcal/day at 12 weeks (p<0.05). Measured REE
increased in the strength group from 17374393 kcal/day at baseline to 1800+362 kcal/day
at 12 weeks, although not significantly. The mean difference in REE over time was
significantly different between groups (p<0.05). Resistance exercise may preserve lean
body mass during an energy restriction by lessening protein catabolism and decreasing

sensitivity of muscles to catabolic hormones (Bryner, 1999).

HYPOTHESIS 3

The present study provided no evidence to support a hypothesis that the group
who received usual care plus measured REE will have significantly decreased total -
cholesterol, LDL-C, and triglycerides at the end of a 90-day intervention as compared to
the group that received usual care (p>0.9, p>0.7, and p>0.6 respectively). An important
consideration for the lack of significant changes was the mean lipid values were within

normal limits at baseline in both groups (with the exception of a slightly elevated total
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 cholesterol of 204 mg/dL in a subanalysis of the intervention group at baseline) so
attaining significant differences between groups would be unlikely (NCEP, 2002).

Both groups had mean decreased cholesterol and LDL-C, which were typical
results during a decrease in body weight (NCEP, 2002). The control group had a mean
decrease in triglycerides whereas the intervention group had a mean increase in
triglycerides, although neither change was significant within each group.

The intervention group had a larger decreased percentage of energy from total fat,
saturated fat, monounsaturated fat (MUFA), and polyunsaturated fat: -2.3%, -0.8%, -
0.9%, -0.5%, respectively, than the control group: -0.8%, -0.4%, -0.1%, -0.3%,
respectively. The intervention group had a decrease in mean percentage of energy from

vprotein and the control group had a mean increase in percentage of energy from protein
(-0.04% versus +0.6% respectively) (NCEP, 2002).

The larget decrease in percent of energy from MUFA in the intervention group
and almost a maintenance of percent of energy from MUFA in the control group may
have caused the mean rise in triglycerides in the intervention subjects over time and the
mean decrease in triglycerides in the control subjects over time. These changes are
suppofted by a randomized, double-blind, five peﬁod crossover study design with 22
subjects. Subjects consumed the NCEP Sfep II diet (12% energy from MUFA) and three
separate high-MUFA diets (17-21% energy from MUFA). All diets reduced total
cholesterol by 10% and decfeased LDL-C by 14%. However, triglycerides decreased

13% with the high MUFA diets and triglycerides increased 11% with the NCEP Step II
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diet. HDL-C did not change with the MUFA diets but HDL-C decreased 4% with the

NCEP Step I diet (Kris-Etherton, 1999).
STRENGTHS/LIMITATIONS

A strength of this study design was that participants were identified from the
target population of military members in the Air Force Weight Management Program,
which controlled selection bias. Using a military population minimized potential biases
due to the improved ability to locate individuals during the study period, and access to
centralized sources of information (including anthropometrics and blood chemistries).
Additionally, subjects were interested in taking part in the research and had a high level
of commitment to the study. The primary investigator randomly assigned subjects to
have exposure to the intervention (REE measurements) or to serve as controls. The
randomization controlled for known and unknown influences (bias and confounding
effects) on study outcomes. The study population was large enough to provide a degree
of assurance about the validity of the results. The method of data collection was highly
objective and used closed-ended questions and outcomes.

A limitation of the study design was that study participants volunteered from the
target population (Air Force Weight Management Program). The results of the study
may not be applicable to the general Air Force population if the intérvention only affects
individuals who are willing to participéte in a voluntary intervention program. The study
was not blinded as subjects had knowledge of which group to which they were assigned.

There also may have been interactive effects of the intervention; the intervention group
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may have been more aware of making behavior modifications to reduce body weight and
fat as a result of having two additional appointments with the primary investigator. The
study was not double-blinded because researchers were aware of whether the subjects
were assigned to the intervention or control group. The.study has external validity for

other military locations, however results may not be generalizable to the entire population

of US adults.
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CONCLUSIONS AND RECOMMENDATIONS

This study was carried out to determine if individuals who received measured
REE and were informed of the results during a 90-day weight loss program would have
greater body weight, BMI, and body fat changes.

The data from this study ;howed the intervention group had a significantly greater
mean decrease in body weight and BMI when the following confounding factors were
controlled: subj gcts enrolled after 1 October 2003, and subjects that scored highesf on the
binging section éf the Weight Loss Readiness Test. The data from this study did not
show a significant effect in mean differences of body fat between the two groups.
However, the intei'vention group did have a larger decrease in body fat than the control
group. The data from this study did not show an affect on mean differences in
cholesterol, LDL-C, or triglycerides. |

| Future avenues of inquiry may include a similar study in an Air Force populaﬁon
of members who fail to meet fitness standards. The study population would be
randomized to one of four groups:

A Usual care plus REE measurements, informing subjects of measured REE,

and using REE results to guide the intervention. Subjects would receive
education on modifying behaviors based on changes in morithly REE

measurements and individual body weight and fat goals.

B. Usual care plus REE measurements and informing subjects of measured

REE. Subjects would not receive special tailored education.
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C. Usual care plus REE measurements. Subjects would not receive REE

results or tailored education.

D. Usual care only.

Measurements for anthropometrics, blood chemis_tries (cholevsterol, LDL-C, HDL-
C, triglycerides), diet, and physical activity would be completed on all subjects at
baseline, three, six, and 12 months. Subjects in Groups A, B, and C will have REE
measurements conducted at baseline and once each month for 12 months.

This study could allow the multiple comparisons to be made in the mean changes
of the primary outcomes of body weight, BMI, and body fat from baseline to 12 months.
Group A versus Group B: whether additional behavior modification based on REE
measurements and body Weight/BMI/body fat goals provided significant reductions in
body weight, BMI, and body fat from baseline to 12 months. Group C versus Group D:
whether additional contacts with the primary investigator affects reductions in body
weight, BMI, and body fat from baseline to 12 months. Groups A, B, and C: allows
comparisons in'REE changes and determination of how REE varies based on changes in
body weight and body fat. All Groups: determine if there is a significant difference in
body weight, BMI, and body fat between the four groups frém baseline to 12 months.
Additionally, this study would determine whether a longer intervention provides different
results from this 90-day intervention study. The results of future investigations could be

used to support the addition of REE measurements for individuals who fail to meet Air

Force standards.
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APPENDIX A

STUDY WELCOME SHEET

METABOLIC RATE STUDY

You are invited to participate in this study if you are in the Weight and Body Fat
Management Program and do not have type 1 diabetes or bulimia and are not
pregnant.

The study is 3 months long. Do any of the following apply to you?
e Will you PCS, separate, or retire during the next 3 months?
¢ Will you be TDY longer than 4 weeks during the next 3 months?
e Will you deploy within the next 3 months?

If none apply to you, you are invited to join the study!

Half of the people in the study will be randomly selected to have their resting
metabolic rate measured with a small hand-held device at the beginning of the
study, 1 month later, and at the end of the study (3 months later). The other half
will have their resting metabolic rate measured in 3 months.

Here are the appointments you’ll have:

o 1% visit (at HAWC): you will complete a food frequency questionnaire, physical
activity questionnaire, and weight loss readiness test. This visit will last 60 minutes
or less.

e 1% and 2™ visit (at HAWC): in the beginning of the study and 1 month later, you
may have your resting metabolic rate measured with an indirect calorimeter
(depending on which group you’re in). This visit will last up to 30 minutes.

o 3" visit (at HAWC): approximately 90 days after study enrollment you will
complete a food frequency questionnaire, physical activity questionnaire, and weight
loss readiness test. Everyone will have their resting metabolic rate measured with an
indirect calorimeter. This visit will last 60 to 90 minutes. '

o 4™ yisit (at 355 MDG Laboratory): approximately 90 days after study enrollment.
You will have a cholesterol test done.

Questions? Contact Capt Heather Nelson at nelsonh@email.arizona.edu or phone: 979-
9165 _
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APPENDIX B
INFORMED CONSENT DOCUMENT

FWH20030112H
355th MEDICAL GROUP, DAVIS-MONTHAN AFB
INFORMED CONSENT DOCUMENT
(ICD Template Version 4. Feb 02)

PRINCIPAL INVESTIGATOR — Capt Heather A. Nelson

If you choose not to participate in this research study, your decision will not affect your
eligibility for care or any other benefits to which you are entitled.

DESCRIPTION/PURPOSE OF RESEARCH:
You are being asked to consider participation in this research study. The purpose of this
study is to compare changes in weight and body fat in active duty AF personnel. The
study is designed to test the effectiveness of measuring your resting metabolic rate, which
is about ¥’s of your body’s energy needs, with a small hand-held device called the
MedGem™ and attending the Sensible Weigh education classes compared to only
attending the classes. This study will enroll approximately 70 subjects.

PROCEDURES: , :
During your participation in this study, you will be asked to return to the 355® Medical
Group approximately four times:

1% visit (at HAWC): within 7 days of study enrollment, you will complete a food
questionnaire, physical activity questionnaire, and weight loss readiness questionnaire.
Depending on which group you are randomly assigned to, you may have your resting
metabolic rate measured with an indirect calorimeter. This visit will last 60 to 90 minutes.

2™ visit (at HAWC): Depending on which group you are randomly assigned to, you
may have your metabolic rate measured approximately 30 days later. This will last about 30
minutes. '

3™ visit (at HAWC): approximately 90 days after study enrollment you will
complete a food frequency questionnaire, physical activity questionnaire, and weight loss
readiness questionnaire. You may have your resting metabolic rate measured. This visit
will last 60 to 90 minutes. .
' 4™ visit (at 355 MDG Laboratory): approximately 90 days after study enrollment.
You will have blood drawn for a cholesterol test.

You are being invited to participate in this study because you are on the Weight
Management Program, are 18 years of age or older, and do not have type 1 diabetes or
bulimia, and will be at Davis-Monthan AFB during the study period which is 3 months.
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The following procedures are part of your usual care at the 355™ Medical Group
and will be used for this research study:
1. Your weight, height, and body fat percentage are measured before the initial
diet and exercise class. Measurements will be done 90 days later.
2. Health assessment is completed at the initial diet and exercise class. This
includes medical history, and weight and dieting history.
3. Your first blood tests are measured prior to attending the initial diet and
exercise class. These include tests of your cholesterol, blood sugar, and
thyroid hormone level.

The following procedures are for this research study and are done in addition to
your usual care at the 355™ Medical Group: '

1. Energy intake will be measured within seven days of study enrollment with a food
questionnaire which asks you to fill out a form about your eating habits and takes
about 30 minutes to complete. It will be done again 90 days later.

2. Energy expenditure will be measured within seven days of study enrollment with
a physical activity questionnaire, which asks you to fill out a form about your
exercise habits and takes about 15 minutes to complete. It will be done again 90
days later.

3. A test of your cholesterol will be done 90 days after study enrollment.

4. The weight loss readiness questionnaire, which asks you to fill out a form about
your desire to make changes and takes about 10 minutes to complete, will be done
within seven days of study enrollment and 90 days later.

As a participant, you will be randomly assigned to one of two treatment plans.
Randomization is a process like flipping a coin and means you will have a chance of being
assigned to either of the plans. Subjects in Group A will have their resting metabolic rate
measured with a small, handheld device within seven days of study enrollment, 30 days
later, and 90 days after first measurement. Each measurement will be repeated twice.
The test involves holding a small device while breathing through a mask for 5 to 10
minutes. Sensors in the device measure oxygen breathed in prior to providing a readout
of your metabolic rate. For accurate results, you must be in relaxed state for 15-20
minutes before test and abstain from food, beverage, caffeine, tobacco, and alcohol for 4-
6 hours before test, and should not participate in strenuous physical exercise for 2-4 hours
before test. Results and interpretation of the test will be given to you. Subjects in Group
B will receive no additional procedures and will not have their resting metabolic rate
measured during the study.

If you need a procedure requiring additional informed consent, a separate consent form will
be given to you before that procedure.

RISKS OR DISCOMFORTS:
Blood work will be done at the beginning of the study and approximately 90 days later.
You may experience bruising and soreness at the site where blood is drawn. There is also a
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slight possibility of infection at the site where the blood is drawn. There may also be
unforeseen risks associated with this study.

BENEFITS:

The investigators have designed this study to determine if the new treatment has any
positive or negative impact in addition to the usual education classes you receive at the
HAWC. However, there is no guarantee or promise that you will receive any benefit from -
this study. '

PAYMENT (COMPENSATION):
You will not receive any compensation (payment) for participating in this study.

ALTERNATIVES TO PARTICIPATION:
Choosing not to participate in this study is your alternative to volunteering for the study.

CONFIDENTIALITY OF RECORDS OF STUDY PARTICIPATION:

Records of your participation in this study may only be disclosed in accordance with federal
law, including the Federal Privacy Act, 5 U.S.C. 552a, and its implementing regulations.
DD Form 2005, Privacy Act Statement- Military Health Records, contains the Privacy Act
Statement for the records. ’

By signing this consent document, you give your permission for information gained from
your participation in this study to be published in medical literature, discussed for
educational purposes, and used generally to further medical science. You will not be
personally identified; all information will be presented as anonymous data.

Your records may be reviewed by the U.S. Food & Drug Administration (FDA), other
government agencies, the Wilford Hall Medical Center (WHMC) Institutional Review
Boards, or the Principle Investigator at the 355™ Medical Group. Complete confidentiality
cannot be promised, particularly for military personnel, because information regarding your
health may be required to be reported to appropriate medical or command authorities.

ENTITLEMENT TO CARE:

In the event of injury resulting from this study, the extent of medical care provided is limited
and will be within the scope authorized for Department of Defense (DoD) health care
beneficiaries.

Your entitlement to medical and dental care and/or compensation in the event of injury is
governed by federal laws and regulations, and if you have questions about your rights as a
research subject or if you believe you have received a research-related injury, you may
contact the Wilford Hall Clinical Research Squadron Commander, (210) 292-7069 or
Wilford Hall Medical Center Risk Manager, (210) 292-6004, or 355" Wing Judge Advocate
General, (520) 228-5242.
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BLOOD & TISSUE SAMPLES:

All specimens kept at 3557 Medical Group will be handled and disposed of in accordance
with federal regulations. Laboratories outside of 355™ Medical Group will not have 355t
Medical Group permission to use the samples for any additional research.

VOLUNTARY PARTICIPATION:

The decision to participate in this study is completely voluntary on your part. No one has
coerced or intimidated you into participating in this project. You are participating because
you want to. The Principal Investigator or one of her associates has adequately answered
any and all questions you have about this study, your participation, and the procedures
involved. If significant new findings develop during the course of this study that may relate
to your decision to continue participation, you will be informed.

You may withdraw this consent at any time and discontinue further participation in this
study without affecting your eligibility for care or any other benefits to which you are
entitled. Should you choose to withdraw, you must contact the Principle Investigator at the
HAWC at (520) 228-2294. Your condition will continue to be treated in accordance with
acceptable standards of medical treatment.

The investigator of this study may terminate your participation in this study at any time if
she feels this to be in your best interest.

CONTACT INFORMATION:

Principal Investigator (PT)

The Principal Investigator or a member of HAWC staff will be available to answer any
questions concerning procedures throughout this study.

Principal Investigator: Capt Heather A. Nelson Phone: (520) 228-2294

Institutional Review Board (IRB)

The WHMC Institutional Review Board (IRB), the hospital committee responsible for
safeguarding your rights as a research subject, has assigned a member of the IRB, who is not
part of the study team, to serve as an outside monitor for this study (this person is the
Medical Monitor). If you have any questions about your rights as a research subject or any
other concerns that cannot be addressed by the PI, you can contact the medical monitor,
Joseph Schmelz, PhD, RN at (210) 292-5687. Or mail to: 59th Clinical Research
Squadron/MSRP, 1255 Wilford Hall Loop, Lackland Air Force Base, Texas 78230.

In addition, if you have any comments, questions, concerns or complaints, you may also
contact the Chairperson of the IRB, at (210) 292-7141. Or mail to: 59th Medical Wing/CM,
2200 Bergquist Drive, Lackland Air Force Base, Texas 78230.

Your consent to participate in this study is given on a voluntary basis. All oral and written
information and discussions about this study have been in English, a language in which you
are fluent. :
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A copy of this form has been given to you.

VOLUNTEER'S SIGNATURE  VOLUNTEER'S SSN DATE

VOLUNTEER'S PRINTED NAME FMP SPONSOR'SSSN  DOB

VOLUNTEER’S ADDRESS (street, city, state, zip)

ADVISING INVESTIGATOR'S SIGNATURE DATE PHONE NUMBER

PRINTED NAME OF ADVISING INVESTIGATOR

WITNESS' SIGNATURE DATE
(Must witness ALL signatures)

PRINTED NAME OF WITNESS

" Subject's Stamp Plate
PRIVACY ACT OF 1974 APPLIES.
DD FORM 2005 FILED IN MILITARY HEALTH RECORDS
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APPENDIX C
HIPPA FORM

FWH20030112H :
355th MEDICAL GROUP, DAVIS-MONTHAN
AUTHORIZATION TO USE AND DISCLOSE PROTECTED HEALTH
’ INFORMATION FOR RESEARCH
(APHI Template Version 1, Apr 03)

You are being asked for permission to use or disclose your protected health information
for research purposes in the research study entitled THE EFFECTS OF MEASURED -
ENERGY REQUIREMENTS VERSUS USUAL CARE ON BODY WEIGHT AND FAT
IN ACTIVE DUTY AF PERSONNEL.

The Privacy Law, the Health Insurance Portability & Accountability Act (HIPAA),
protects your individually identifiable health information (protected health information).
This law requires the researchers obtain your authorization (by signing this form) to be
able to use or disclose your protected health information for research purposes in the
study listed above.

Yoilr protected health information that may be used and disclosed in this study
includes:

o Demographic information (age, sex, rank)
o Medical history, weight, height, and body fat measurements.
Laboratory results of cholesterol, glucose, and thyroid test.
Results of questionnaires on eating and exercise habits, and readiness to
change questionnaire.

Your protected health information will be used for:

A study designed to compare changes in weight and body fat in active duty AF personnel.
The study will test the effectiveness of measuring resting metabolic rate, which is about
%’s of your body’s energy needs, with a small hand-held device called the MedGem™
and attending the education classes compared to only attending the classes.

The disclosure of your protected health information is necessary in order to be able to
conduct the research project described. Records of your participation in this study may
only be disclosed in accordance with federal law, including the Federal Privacy Act, the
Health Insurance Portability and Accountability Act of 1996, 5 U.S.C.552a, and its
implementing regulations. DD Form 2005, Privacy Act Statement - Military Health
Records, contains the Privacy Act Statement for the records. Note: Protected health
information of military service members may be used or disclosed for activities deemed
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necessary by appropriate military command authorities to ensure the proper execution of
the military mission. :

By signing this authorization, you give your permission for information gained from your
participation in this study to be published in medical literature, discussed for educational
purposes, and used generally to further medical science. You will not be personally
identified; all information will be presented as anonymous data.

The Principal Investigator may use and share your health information with:

The BAMC/WHMC Institutional Review Board

Government representatives, when required by law

BAMC, WHMC or Department of Defense representatives
Study investigators at 355 MDG, Davis-Monthan AFB
‘Research advisors at the University of Arizona, Nutritional Sciences
Department

The researchers agree to protect your health information by using and disclosing it only
as permitted by you in this Authorization and as directed by state and federal law.

If your protected health information is disclosed to anyone outside of this study, the
information may no longer be protected under this authorization.

You do not have to sign this Authorization. If you decide not to sign the
Authorization:

o It will not affect your treatment, payment or enrollment in any health plans or
affect your eligibility for benefits. :

¢ You may not be allowed to participate in the research study.
After signing the Authorization, you can change your mind and:

o Notify the researcher that you have withdrawn your permission to disclose or
use your protected health information (revoke the Authorization).

e If you revoke the Authorization, you will send a written letter to Capt Heather
A. Nelson, 355 AMDS/SGPZ, 4175 S Alamo Ave, Davis-Monthan AFB AZ
85707, phone number (520) 228-2294 to inform her of your decision.

o If you revoke this Authorization, researchers may only use and disclose the
protected health information already collected for this research study.

e If you revoke this Authorization your protected health information may still
be used and disclosed should you have an adverse event (a bad effect).

e If you withdraw the Authorization, you may not be allowed to continue to
participate in the study. '
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This Authorization does not have an expiration date.

If you have not already received a copy of the Military Health System Notice of Privacy
Practices, you may request one. If you have any questions or concerns about your privacy
rights, you should contact the Brooke Army Medical Center Privacy Officer at phone
number (210) 916-1029 or Wilford Hall Medical Center Privacy Officer at (210) 292-
4599. '

You are the subject of this study. You have read this information, and you will receive a
copy of this form after it is signed.

Volunteer’s Signature Volunteer’s SSN Date

Signature of Witness Date
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APPENDIX D
WEIGHT LOSS ASSESSMENT PACKAGE

PRIVACY ACT STATEMENT
AUTHORITY: Title 10 U.S.C. 55, Medical and Dental Care, and E.O. 9397. PURPOSE: Information will be used to assist health
providers in assessing personal health and dietary history of patients. ROUTINE USES: Records from this system of records may
be disclosed for any of the blanket routine uses published by the Air Force. DISCLOSURE: Furnishing the information is
voluntary.

PERSONAL DATA
. Name (zast, First, M1) ' SSN
Organization (Active Duty)
Work Phone: ) Home Phone:
Age: Gender:
| Status:  ActiveDuty(Rank: ) _ Retired _ AD/bep _ Ret/Dep
On Meal Card? Yes_ No

Please draw a circle around any of the following that you may haVe had or have at the
present.

High Blood Pressure High Cholesterol Level Stroke
Heart Disease or Condition ~ High Triglyceride Level Sleep Apnea
Kidney (Renal) Problems - Diabetes or High Blood Sugar Osteoarthritis
Eating Disorder Gastrointestinal Disorders ~ Allergies

~ Gastro-esophageal Reflux Cancer Gallstones
Osteoporosis Hypoglycemia Depression
Thyroid Condition Psychiatric Treatment

Do you have any diseases or conditions not listed above? Please describe.

Are you currently on any medication? Yes No If yes, please list:

Drug: Dose: Drug: ' Dose:
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Do you take any vitamins, minerals, herbs, or any other food or nutritional supplement?
Yes No. Ifyes, please list:

Have the following members of your family experienced problems with excess weight, or
diabetes or premature death (before age 55) due to a heart attack or stroke?

Describe
__Yes __ No Mother
~__Yes _ No Mother’s Parents
~_Yes ___ No Father
___Yes _ No Father’s Parents
___Yes _ No Brothers
__Yes __ No Sisters
__Yes _ No Children
Do you smoke? Yes No

~ If yes, how much?

WEIGHT AND DIETING HISTORY
At what age did you first experience a problem with being overweight? years old

Has your weight changed over the past year? Yes No. Ifyes, please
describe how:

What has been your lowest weight range as an adult? Ibs.
How many serious attempts have you made to lose weight in: the last 12 months ?
Over the last 10 years ?

~ ACTIVE DUTY:

Have you ever been on the Weight Management Program before? Yes No

If yes, briefly describe your experience and what method/program you used to lose the
weight/% body fat:
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Please describe below methods you have used in the past to lose weight.

How Did you

long lose If yes, how many
Method ago? weight? Ibs lost / Ibs regained

Self-Heip Program (i.e., book, magazine, tape):

Y N
Y N

Commercial Program (i.e., Weight Watchers, Herbal Life):

Y N
Y N

Hospital Based Program:

Y N
Y N

Liquid Diet Program (i.e., Slimfast):

Y N
Y N

Other Methods:

<
Z

What do you attribute
your success or
failure to?

What factors do you believe were important in helping you succeed in your prior weight

loss efforts? Explain.

What were the contributing factors that caused you to regain weight in the past? Explain.
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Please pick from the following the amount of exercise that best describes what you
typically do: :

_____Sedentary: No specific exercise routine

____Light exercise: 3 or more times per week, does casual exercise (walk, bike ride,
gardening) — never really have to “huff and puft”

____Moderate exercise: 3 or more times per week performs exercise for 20-30 min that
causes you to take a deep breath occasionally and you may break into a light sweat
_____ Heavy exercise: 3 or more times per week performs exercise lasting 30-60 min that
results in extensive “huffing and puffing” and moderate to heavy sweating. Activities
may include jogging, speed walking, stair step, cycling, etc.

___ Strenuous: 5 or more times per week exercise with high intensity or for a long
duration such as 1-3 hours. Unless you are training for an endurance or speed
competition you are most likely not in this category.

What type of activity do you enjoy most?
Do you like these activities alone or with others?

What barriers do you see to engaging in regular physical activity if any? For example:
lack of time, health status, lack of skill, no access to exercise facilities, low motivation:

Are you interested in becoming more physically active?
Yes, right now!

Yes, but I can’t right now.

No, but I will think about it.

No, not now.

If yes, what type of physical activity could you see yourself doing regularly?
If no, why:

What factors are present now that you believe will help you succeed at weight loss?

What factors are present now that you believe will make losing weight difficult?
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APPENDIX E
THE WEIGHT LOSS READINESS TEST

Reprinted from the LEARN Program for Weight Management, 2000, American Health Publishing Company, Kelly D.
Brownell, Ph.D. Permission for use in this study was granted on 4 April 2003 by David L. Hager, CEO, American
Health Publishing Co.

PRIVACY ACT STATEMENT
AUTHORITY: Title 10 U.S.C. 55, Medical and Dental Care, and E.0. 9397. PURPOSE: Information will be used to assist health
providers in assessing personal health and dietary history of patients. ROUTINE USES: Records from this system of records may
be disclosed for any of the blanket routine uses published by the Air Force. DISCLOSURE: Fumnishing the information is
voluntary.

Answer the questions below to see how well your attitudes equip you for a weight loss
program. For each question, circle the answer that best describes your attitude. As you
complete each of the six sections, add the numbers of your answers and record in the area
provided at the end of each section.

Name (Last, First, 1) v SSN

Section 1: Goals and Attitudes

1. Compared to previous attempts, how motivated are you to lose weight at this time?
1 Not at all motivated ‘
2 Slightly motivated
3 Somewhat motivated
4 Quite motivated
5 Extremely motivated

2. How certain are you that you will stay committed to a weight loss program for the
time it will take to reach your goal?
1 Not at all certain
2 Slightly certain
3 Somewhat certain
4 Quite certain
5 Extremely certain

3. Consider all outside factors at this time in your life (the stress you’re feeling at work,
your family obligations, etc.). To what extent can you tolerate the effort required to
stick to a program?

1 Cannot tolerate

2 Can tolerate somewhat
3 Uncertain

4 Can tolerate well

5 Can tolerate easily
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4. Think honestly about how much weight you hope to lose and how quickly you hope
to lose it. Figuring a weight loss of one to two pounds per week, how realistic is
your expectation?

1 Very unrealistic

2 Somewhat unrealistic

3 Moderately unrealistic

4 Somewhat realistic

5 Very realistic '
5. While losing weight, do you fantasize about eating a lot of your favorite foods?

1 Always

2 Frequently

3 Occasionally

4 Rarely

5 Never

6. While losing weight, do you feel deprived, angry and/or upset?
1 Always
2 Frequently
3 Occasionally
4 Rarely
5 Never » Section 1 - TOTAL Score

Section 2: Hunger and Eating Cues

7. When food comes up in conversation or in something vou read, do you want to eat even if
you are not hungry?

1 Never

2 Rarely

3 Occasionally

4 Frequently

5 Always

8. How often do you eat because of physical hunger?
1 Always
2 Frequently
3 Occasionally
4 Rarely
5 Never

9. Do you have trouble controlling your eating when your favorite foods are around the house?
1 Never ' : '
2 Rarely
3 Occasionally
4 Frequently
5 Always Section 2 - TOTAL Score
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Section 3: Control Over Eating
If the following situation occurred while you were on a weight loss program, would you be likely
to eat more or less immediately afterward and for the rest of the day?

10. Although you planned on skipping lunch, a friend tatks you into going out for a midday
meal?

1 Would eat much less

2 Would eat somewhat less

3 Would make no difference

4 Would eat somewhat more

5 Would eat much more

11. You “break” your diet by eating a fattening “forbidden” food.
1 Would eat much less
2 ‘Would eat somewhat less
3 Would make no difference
4 Would eat somewhat more
5 Would eat much more

12. You have been following your diet faithfully and decide to test yourself by eating
something you consider a treat.
1 Would eat much less
2 Would eat somewhat less
3 Would make no difference
4 Would eat somewhat more
5 Would éat much more Section 3 - TOTAL Score

Section 4: Weight Control Habits
13. Aside from holiday feasts, have you ever eaten a large amount of food rapidly and felt
afterward that this eating incident was excessive and out of control?

2 Yes

0 No

14. If you answered yes to Question 13 above, how often have you engaged in this behavior
during the last year? :

1 Less than once a month

2 About once a month

3 A few times a month

4 About once a week

5 About three times a week

6 Daily

15. Have you ever purged (used laxatives, diuretics or induced vomiting) to control your weight?
5 Yes

0 No




106

16. If you answered yes to Question 15 above, how often have you engaged in this behavior
during the last year?

1 Less than once a month

2 About once a month

3 A few times a month

4 About once a week

5 About three times a week

6 Daily Section 4 - TOTAL Score

Section 5: Emotional Eating
17. Do you eat more than you would like to when you have negative feelings, such as anxiety,
depression, anger, or loneliness?

1 Never

2 Rarely

3 .Occasionally

4 Frequently

5 Always

18. Do you have trouble controlling your eating when you have positive feelings--do you
celebrate feeling good by eating?

1 Never

2 Rarely

3 Occasionally

4 Frequently

5 Always

19. When you have unpleasant interaction with others in your life, or after a difficult day at
work, do you eat more than you would like?

1 Never

2 Rarely

3 Occasionally

4 Frequently

5 Always Section 5 - TOTAL Score

Section 6: Exercise Patterns and Attitudes
20. How often do you exercise?

1 Never

2 Rarely

3 Occasionally

4 Frequently

5 Always

21. How confident are you that you can exercise regularly?
1 Not at all confident
2 Slightly confident
3 Somewhat confident
4 Quite confident
5 Extremely confident
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22. When you think about exercise, do you develop a positive or negative picture in your mind?
1 Completely negative
2 Somewhat negative
3 Neutral
4 Somewhat positive
5 Completely positive

23. How certain are you that you can work regular exercise into your daily schedule?
1 Not at all certain
2 Slightly uncertain
3 Somewhat certain
4 Quite certain
5 Extremely certain Section 6 - TOTAL Score:

Results of Readiness Assessment

After completion, please fill in your score for each of the sections of the Weight Loss
Readiness Test:

Section 1: Goals and Attitudes _
Section 2: Hunger and Eating Cues
Section 3: Control Over Eating

Section 4: Weight Control Habits

Section 5: Emotional Eating

Section 6: Exercise Patterns and Attitudes




APPENDIX F
RESTING METABOLIC RATE INSTRUCTIONS

4-6 hours before: no food, beverage (except water), caffeine, tobacco, or alcohol
2-4 hours before: no exercise
15 minutes before: be in a “relaxed state” (enjoy the relaxation chair)

Your test is scheduled for at the HAWC with

Capt Heather Nelson (phone: 979-9165, email: nelsonh@email arizona.edu)

108
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APPENDIX G
WHAT AFFECTS MY RESTING METABOLIC RATE?

Body Size: larger people have a higher metabolic rate than people of smaller size.
Body Composition: people with more muscle mass have a higher metabolic rate.
Gender: males have a higher metabolic rate.

Age: older people have a lower metabolic rate.

Physical Fitness: more muscle development causes metabolic rate to be higher.
Hormonal status (females): female metabolic rate varies with menstrual cycle.
The lowest point is one week before ovulation and the highest point is just before
the start of menstruation. Metabolic rate varies an average of 359 calories
between these two points. _

7. Environmental: people living in a tropical climate or very cold environment
usually have a higher metabolic rate than those living in a more moderate area.

SN bW =

3 parts of your total energy requirements:
1. Resting metabolic rate (measured by MedGem): 60-75% of total
2. Calories burned digesting food: 10% of total
3. Calories burned during exercise: 15-30% of total

Determine your total energy requirements:

Resting metabolic rate = Desired calories for weight maintenance
0.75 '

To lose weight: subtract 250-500 calories per day

Date:

Your resting metabolic rate: = =

0.75 Weight Actual goal for
loss daily calories

Courtesy of the Health and Wellness Center, Davis-Monthan AFB, phone: (520) 228-
2294 ,
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APPENDIX H
ARIZONA FOOD FREQUENCY QUESTIONNAIRE
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ARIZONA
FOOD FREQUENCY
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UNIVERSITY OF ARIZONA,

AZ
1/96) '
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© 1990 Arizona Board of Regents (version 5;
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M OR F, HEIGHT AND WEIGHT IN THE BOXES PROVIDED.

.
-

, TODAY’S DATE, AGE, SEX

b

PLEASE PRINT YOUR NAME




_ DIRECTIONS EXAMPLES

+ USE NO. 2 PENCIL ONLY. - CORRECT MARK

« DO NOT USE INK OR BALLPOINT PEN. ' ®

+ MAKE NO STRAY MARKS. INCORRECT MARKS
FILL THE CIRCLES COMPLETELY. OB

FOOD HABITS

= - Please answer the following questions according to your eating hablts durmg the perlod of time you were

- asked to consider.

- 1 When you ate chicken or turkey, how
often dld you eat the skm"

O Rarely/N ever

2 When you ate beef or pork, how often
did you eat the fat"

3. When you ate hamburger or other ground
meat what type d1d you usually eat"

4. When you ate canned tuna, what type did you
usually eat?

5. When you ate fruit, was it usually...

Almost  Some-
Always Mﬁtles

Rarely/
Negsr

6. When you drank milk or milk beverages (not
including milk used on cereal or in coffee or
tea) what typeudld you usually drmk"

§6y milk

7. When you used milk, cream or creamer on
cereal, what type d1d you usually use?
(May have two answers)

O Nonfat or Skim milk
O Non-dairy creamer
8. When you used mllk cream or creamer in

coffee or tea, what type did you usually use?
(May have two answers)

9. When you used salad dressing, what type did
you usually use" A




FOOD HABITS (continued)

10. When you used mayonnaise, what type did you
usually use? : :

O 1 to 3 times a month

O Rarely/Never

13. When you used butter or margarine, what
type did you usually use?

14. What kind of fat did you usually use to deep fry,
pan fry, or sauté foods? (May have two answers)
Bt : Smry s e

O Shortening (Crisco®, lard, bacon fat or
drippings, salt ork, ham hock)
S %@ Y Y
evgetable,"om, peanut, safflo

wer)

AR

15. What kind of fat did you usually add to your
fod at the table?

. 16. What kind of fat did you usually use when
cooking beans, rice, vegetables and potatoes?
(May have two answers)

17. Are you currently on a special diet?
(May have two answe

18. Have you gained or lost at least five pounds in
the past year? (May have two answers)

O Smoke more than 2 packs of cigarettes per day

20. Please describe other tobacco use:

O Smoke a pipe




 INSTRUCTIONS

Please do not fold, cut, staple, puhch, or separate pages.

This questionnaire asks about your USUAL eating habits. Think back over the past
few months, or over the period of time you have been asked to review, and ask
yourself how often you usually ate the foods listed on the next several pages.

Look at the example on the bottom of this page while reading the foliowing
instructions. ' ' '

1) Fill in the circle that describes your AVERAGE SERVING SIZE for each food
listed as compared to other people your same age and gender. You may choose
Small (S), Medium (M), or Large (L).

~2) Some lines include several foods (for example, ""bread, rolls, bagels, etc.").
For the serving size, fill in the circle corresponding to the food you ate most often.

3) Fill in the circle that describes your AVERAGE USE. If you rarely or never ate the
food, fill in the circle under Rarely/Never. ’ '

**Remember, TWO CIRCLES MUST BE FILLED IN FOR EACH FOOD LINE.
However, when you select the RARELY/NEVER response, no serving size is necessary.
DO NOT SKIP LINES. ' : ‘ ’

~

0 e|0j00/0/0|0|I0|O|®

Highly Fortified Cereals (such as Product 19°, Total®)




55 x;;;:t

, Basic 4%)

Oatmeal, Other Cooked Cereals

White Breads, incvludinngolls, Bagels, Flour Tortillas,
_English Muffins N

R R X

duct 19%, Tot:

eals Containiné Nuts (such sds

YOU EAT MOST OFTEN?

IF YOU ATE COLD CEREAL, WHAT KIND DID




Oranges, Tangerines

- v 2 e

Grapefruit Juice olelo|lo|e|o|lolelole|e

Other Fruit Juces - - ol ®|olole|lololeole|e

3 _ ___|[e]e]o]o]e[o]o]e[o[e]e




@ VEGETABLES AND
VEGETABLE JUICES

lery

po—

uice

Smpymees

o

o

©®




&2~ SIDE DISHES

Low.Fat Refried Beans

Beef Steaks, Roasts

Liver (Beef, Pork, Chicken)

‘Shell ii‘isﬁ suEh as Shrimp, Lobster, Cr;b, Oysiers




= MEAT, POULTRY, FISH AND
;0'. ’ s £
MIXED DISHES (continued)

Stéws;
Poult r

Cream ”S(;ups (such as Potato,
Chowder)
s




& SPREADS AND SAUCES

S_dur Cream (Regular)

e

IS R 5

Salsa, Taco S

DUCTS

SR

Low Fa Cheeses

Cream Cheese)

= e 5
Other Cheeses (such as Chedd

Monterey Jack, Regular‘

A S




NOTE: AVERAGE USE
= CHOICES ARE,
y BEVERAGES DIFFERENT FROM THE
PREVIOUS SECTIONS

o~

(s as Sprite®,‘ |
e Ca-Coa®)

Soft Drinks without Caffeine
Root Beer, Caffeine Fre
% 5 s

Nongra l‘uit’m‘and Tea Drinks (such as
Snapple®, at01:ade®, Kool-Aid®, Lemonade)

breigmre R =
%




SNACKS AND  CHOICESARE "
SR DESCERTS DIFFERENT FROM THE

PREVIOUS SECTIONS

-
ortills

BREsE i t{l&
otato Chips, Corn Chips, Tortilla Chips, Crackers
(such as Fritos®, Doritos®, Wheat Thins®)
e 5 e ,Q?Kg e w;%“

G

Doughnu

Cakes, Pastries,

i

Other Ca}idgm(sﬁchahs Jel
SweeTTarts”, Life Savers

Tl e
Lo

-12- L




Are there any foods not listed on the questionnaire that
you ate at least once a month? The Additional Foods
| List has been provided to help prompt your memory.
| Write these foods in the spaces provided. Fill in the
| circles indicating the serving size and average use for
| each food. You are not limited to the foods on this list.

i |
\ ADDITIONAL FOODS
|
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APPENDIX I
ARIZONA ACTIVITY FREQUENCY QUESTIONNAIRE




AAFQ
ARIZONA
ACTIVITY FREQUENCY
QUESTIONNAIRE

THE UNIVERSITY OF ARIZONA, TUCSON
© 1996 Arizona Board of Regents

USE NO.2 PENCIL ONLY

R N R

Study Name

TODAY’S DATE IN THE BOXES BELOW.

PLEASE PRINT YOUR NAME SEX, HEIGHT, WEIGHT, BIRTH DATE AND

EIelelelelelelolelolole]

lelelele)

[YEAR

MO

.| Day ]

|@ > ] @merE]
QEOEE
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©EOE
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©EQE
©

©
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FEBOE

DOOOOODOE
elelelatotorole,

. PLEASE DO NOT WRITE IN THIS AREA

luu-;lo O-o®ll0ooooooooo

1- B




: PLEASE READ BEFORE FILLING OUT THIS QUESTIONNAIRE

* This questionnaire asks about activities which you have carried out in the last FOUR
WEEKS (28 days).

OCCUPATIONAL ACTIVITIES

DIRECTIONS EXAMPLES
* USE NO. 2 PENCIL ONLY. CORRECT MARK
* DO NOT USE INK OR BALLPOINT PEN. o
* MAKE NO STRAY MARKS. INCORRECT MARKS
* FILL THE CIRCLES COMPLETELY. ORXD@®

A. Are you currently employed?
O Yes O No

B. How long has it been since your last
employment?

O less than one year

O five to ten years
O one to five years

O more than 10 years

) C. Do you do weekly volunteer work?

O Yes O No

IF YOU ANSWERED “NO” TO BOTH
QUESTIONS A AND C, PLEASE SKIP TO
THE TOP OF PAGE 3.

D. How many days a week do you work and/or do
volunteer work? :

O 1-2 days O 5 days
O 3 -4 days O 6 -7 days

E. When you work/volunteer, how many hours a
day do you work?

O 10- 12 hours O 4-5.9 hours
O 8-9.9 hours O 2-3.9 hours
O 6-7.9hours O Less than 2 hours

F. How much time in a day do you spend sitting
while working/volunteering?

O 10 - 12 hours O 4-59hours
O 8-9.9 hours O 2-39hours
O 6-7.9 hours O Less than 2 hours

| G. How much time in a day do you spend walking

and carrying items or standing and doing
moderate-effort work while

working/volunteering?

O More than 8 hours O 30 - 59 minutes

O 6-7.9 hours O 15 - 29 minutes

O 4-5.9hours O Less than 15 minutes
O 2-3.9hours O Never

O 1-1.9 hours

‘| H. How much time in a day do you spend doing

hard and/or heavy intensity work, such as
moving, pushing and lifting heavy objects
and/or doing hard physical labor?

O More than 8 hours O 30 - 59 minutes

O 6-7.9 hours O 15 - 29 minutes

O 4-5.9 hours O Less than 15 minutes
O 2-3.9hours O Never

O 1-1.9hours




INSTRUCTIONS

This questionnaire asks about your activity pattern over the past four weeks (28 days). Ask

yourself how often you did each activity in the past four weeks.

Look at the examples below while reading the following instructions.

Step 1) Read through the entire list of activities and fill in the “YES” bubbles for those
activities you have done in the past month and the “NO” bubbles for those
activities you have not done in the past month.

Step 2)  After completing Step 1, return to the top of page 4. If you marked “YES” for an
activity, mark the column which corresponds to the number of times you have
done that activity in the past 28 days AND mark the column which corresponds
to the average amount of time you spent on that activity on each occasion.

LEISURE ACTIVITIES

Reading

PLEASE NOTE

* Record only the amount of time you spent actually doing an activity. For example, if you
take an aerobics class for exercise do not count the time you spend changing clothes or
chatting before or after the class.

* Explanation of symbols and abbreviations:

< less than; > greater than; < less than or equal to; > greater than or equal to;
hr is hour; min is minute

" ‘PLEASE DO NOT WRITE IN THIS AREA

unuuuono COMMOO00000000 129 90 :

030 . - - -




NON-OCCUPATIONAL ACTIVITIES

LEISURE
ACTIVITIES

oo

Fishing (such as trolling or fishing from the

@)

shore. Do not include fly fishing)

Attending a sporting event, concert, ballet,
movie, lecture, or presentation

@)

Driving or riding in a vehicle while running
errands around town (average time per day)

| Driving or riding in a vehicle while traveling |

Resting

 Playing billiards/pool

Playing a musical instrument while sitting

o/o/o|o|o

olo/o/00

olooolo o [o o o o [olo

ololololo

ololo|ojo |o |o

000|000




LEISURE
ACTIVITIES

~ Playing a musical instrument while standing

PERSONAL
CARE

ACTIVITIES [/ 5 [ o / ¥ /98 /8 /57 §§§'” &
v

Personal hygiene including shaving, bathing/

- showering, hair care, makeup, dressmg O 0 I O O00}|O

o
o)
@)

9

- RECREATIONAL
ACTIVITIES

No

1.3
S0
11197
220

Walking up stairs or using a stair climber
machine

0/ 0|0

Calisthenics

Jogging (continuous)

Walking (include walking on a treadmill and

O O
010
walking to the store) O O

Racquetbal,basketball vol

0|0 [0/0/0/0|0 0

Ski machine (such as NordicTrack™), or
cross-country skiing O O

O
(@)

. .PLEASE DO NOT WRITE IN THIS AREA
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NON-OCCUPATIONAL ACTIVITIES

0 | ; How much time

RECREATIONAL
ACTIVITIES

Floor exercise

Water aerobics (not laps)

10 minutes)

Bowling (1 game

0|0

@) olo

ese values have changed

- How much tlme
did you. spend on:

3 - this activity each .
OTHER -\ time (on average)"
RECREATIONAL e [5.]5
ACTIVITIES ~|o | § 858 &
- ~ Sla[s 8250
Bicycling for pleasure or transportation :
(include rldlng exer-cycle or stationary bike) (o) @) O 0|0 O OO O O
‘.‘kf*,Golf rldlng cart (generally'9, Al e
- 30 minutes, and 18 holes =3 hours) (o) Q O O

Golf - walking, clubs on cart (generally 9
holes = 1 hour 30 minutes, and 18 holes = 3
hours)

o)
O
O
O
O
O
O
O

~Golf - Walkmg, carrying clubs (generallt 9 R
" holes =2 hours, and 18 holes = 3 hours 30,; s
mlnutes) ' RERRUETE

O
0
o0
C| 0
0|0

010

Hiking T O Q !0 0 0 Q




HOUSEHOLD
CHORES

Light cleaning (such as dusting, changing
bed linens, vacuuming, watering indoor
plants, sweeping and straightening up)

Grocery shopping (include only time in store)

-~ sitting/standing while waiting for laundry, if

Doing laundry (include actual loading,
unloading, sorting, and folding, as well as

using laundromat) ‘




NON-OCCUPATIONAL ACT IVITIES
- ' HOME
e MAINTENANCE
’g‘ AND REPAIRS

Painting inside/outside of house or
wallpapering

Mowing lawn using a riding lawnmower

nght yard work (such as weedlng, planting,
cultivating a garden, pruning or trlmmmg
bushes or trees, raking yard, vacuuming
leaves, sweeping outside, edging yard,
watering yard or plants)

PLEASE take a few moments to look back over pages 4-8. Check
that you have marked “YES” or “NO” for each activity. If you have
marked “YES”, make sure that you have filled in the columns “How
many times. . .” and “How much time. . ”

If this questionnaire has covered all of your
activities, turn to page 10. If you feel that some of
your activities have been omitted, please fill in the
“Activities Not Mentioned” section on page 9.

- ) PLEASE DO NOT WRITE IN' THIS AREA
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mm - =




ACTIVITIES NOT
MENTIONED

Activities requiring mostly sitting (may
include some arm movement) (specify):

n | di y” (
o] thIS actlvgty ea"hg

ACTIVITIES NOT

-\ 'time (on average)?
MENTIONED 5. /5./ e
£ [55/25/ &
v SV A

Activities requiring standing and walking in
any proportion (may include some arm
movements) (specify):

00O
00O
00O




ACTIVITY PATTERNS |

Is the total activity you have recorded your USUAL level of activity for this time of year?

O YES O NO If NO, why not?
O Out of town
O Extra time commitments
O Illness of self or spouse
O Other. Please specify:

During a usual day and night, about how maliy hours do you spend sleeping or lying down
with your feet up? Be sure to include the time you spend sleeping or trying to sleep at night
and resting or napping.

O 0-2 - 068 O 12-14

O 24 0O 810 O 14-16

O 4-6 O 10-12 O More than 16
Are you unable to undertake exercise for any reason?

O YES O NO

If YES, please explain:

PLEASE TURN TO PAGE 11

" PLEASE DO NOT WRITE IN THIS AREA

@lﬂii.-rli;QﬂOQ]ﬁﬂ;QQQOQQQOOﬁQ 12990 J

| | m L




Please think about the jobs you have had throughout your lifetime. For each decade of
life, rate on a scale from light to vigorous activity how much exertion your occupation
required. For example, occupations are classified as light activity when the majority of
time is spent sitting (clerical, computer programmer), moderate activity when more
movement is involved (nursing, sales), and vigorous activity when there is hard labor
(construction, delivery).

How would you rate the activity level of your occupation during each of the following
decades? ' :
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Now think about the recreational activities you have done throughout your lifetime. For
each decade of life, rate on a scale from light to vigorous activity how much exertion
your recreational activities required. Light activities include watching television and
reading. Moderate activities include golf and raking the lawn. Vigorous activities

include jogging and digging in the garden.
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'ADDITIONAL FOODS

Are there any foods not listed on the questionnaire that
you ate at least once a month? The Additional Foods
List has been provided to help prompt your memory.
Write these foods in the spaces provided. Fill in the
circles indicating the serving size and average use for
each food. You are not limited to the foods on this list.
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VITAMIN AND MINERAL SUPPLEMENTS

1. Fill in the circle next to any multiple vitamins or individual supplements consumed.

2. Write in the BRAND NAME and the NUMBER OF PILLS PER WEEK for each
MULTIPLE VITAMIN.

3. Write in the DOSAGE and the NUMBER OF TIMES PER WEEK for each INDIVIDUAL
SUPPLEMENT.

PREPARATION BRAND NAME FREQUENCY
Multlple Vitamin # pills / week

| a O Mulu Vltamm Wlth Mmerals

b O Mult1 Vltamm Wlthout Mmerals

c e Therapeutlc Stress or H1gh L
. Potency Formula R '

d O B-Complex

Ind1v1dual Supplements 'DOSAGE times / week

e O Beta—Calotene

f. O VltamlnA

g O Vitamin C

h. O Vitamin E
~ O Vitamin Bg N

Y ke

j. O Calcmm type (e.g. oyster
shell)

k kO Zinc

1. O Selenium

-m. O Iron

n. O Other

type
0. O Other
‘ type

p. O Other
type

THANK YOU FOR COMPLETING
THIS QUESTIONNAIRE. PLEASE TAKE A MOMENT TO
FINISH ANY QUESTIONS YOU MAY HAVE SKIPPED.
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